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Abstract 
 
The shift from an agrarian society to an industrial society that has taken place in China over the past 
four decades has had two effects. Rapid urbanisation and expansion has led to an influx of rural 
migrants seeking employment in industrial centres. The consequences of this for Chinese cities have 
been the subject of considerable research and investment. Secondly, this shift has transformed 
Chinese rural villages. Environmental degradation, encroachment upon rural land, pollution of 
resources, the departure of adults to work in cities and modernisation have all placed new pressures 
on rural villages, and in turn on their housing. Vernacular houses in rural villages are rapidly 
disappearing, raising questions about the loss of material and cultural heritage, while their 
replacement or alteration poses questions of appropriateness and sustainability. This area has 
received much less attention and this thesis aims to address this lacunae. 
 
In order to understand the future of rural housing in China, this thesis focuses on a representative 
case study type that has received much less scholarly attention than, for example, the Hakka walled 
village or the siheyuan courtyard house. The thesis studies the vernacular timber house in the rural 
area of Southeast Chongqing that, while referred to in China as Diaojiaolou, is less known than the 
more dramatically stilted versions of Diaojiaolou houses in Guizhou Province, Guangxi Province 
and Huanan Province that have a UNESCO World Heritage listing. It undertakes a thorough survey 
of Diaojiaolou houses built in the twentieth century in two remote and intact villages—Dazhai 
village and Tianjiagou village in Xiushan, Chongqing, China—as the grounds for investigating the 
viability of linking preservation and adaptation to sustainable objectives.   
 
The research has two modes of data collection. Twenty-five Diaojiaolou houses were documented 
and analysed, which involved identifying and cataloguing their physical features and recent 
adaptations. Occupants‘ living experiences and perception regarding the use and value of their 
houses was obtained through semi-structured interviews based on a questionnaire. Together, these 
data sources were mined to understand the condition and performance of the houses, as well as their 
significance in the life of the village and its residents.  
 
The research contradicts prevailing arguments that vernacular architecture responds to local climate, 
geography and social norms through its long evolution, finding instead that the performance of 
Diaojiaolou houses fails to achieve thermal comfort. Moreover, these vernacular houses do not meet 
contemporary standards of fire and building safety, hygiene and sanitation. Nor do they respond to 
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the changing demographic, which sees a fluctuating and aging population. Nevertheless, the houses 
have significant heritage value and potential for cultural tourism. In light of this research, 
preservation through controlled change is recommended to improve and retain the existing 
traditional houses. The thesis recommends that villages be kept as a living heritage, retaining 
authentic street and natural landscape, village traditions and local craftsmanship, and supporting 
strong participative communities. The morphological configuration of traditional spatial forms and 
living activities should be retained, while incorporating interventions that address the changing 
living needs of local residents.  
 
The research provides an important opportunity to rethink the philosophy behind vernacular 
settlements and to enhance vernacular architecture and promote its role in the sociocultural and 
environmental sustainability imperatives of rural SECQ. The thesis offers some clues about how to 
sustain vernacular houses in other southwest parts of China. It demonstrates that sustaining existing 
vernacular houses is a feasible method for maintaining embodied social and cultural values as well 
as improving living environments to promote contemporary environmental sustainable development. 
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1 
Chapter 1: Introduction 
 
 Background 1.1
Intact rural villages have conserved traditional Chinese values, the diversity of regional cultures, 
vernacular built forms and technology, and social customs from the imperial past. However, today, 
most Chinese rural villages are undergoing transformation driven by the social, cultural, 
environmental and technical changes of modernisation.
1
 This thesis seeks to establish strategies for 
the sustainable development of traditional rural villages through the conservation and rehabilitation 
of existing vernacular houses in response to new challenges and pressures. 
 
Accompanying rapid urbanisation, the last decade has witnessed a drastic decline of rural villages in 
China. There are two denotations of the term ‗village‘ in China—one means ‗natural village‘ (zi ran 
cun), referring to spontaneously formed assemblage of buildings, and the other means 
‗administrative village‘ (xing zheng cun), which is a formal title of village level division and could 
consist of multiple natural villages.
2
 The number of natural rural villages dropped from 4.2 million 
in 1984 to 2.7 million in 2012.
3
 In this thesis, the villages refer to natural villages. This has raised 
the Chinese Government‘s interest in finding strategies so to avoid the irremediable losses of 
vanishing rural villages, landscapes and culture.
4
 An inventory of traditional villages—‗Traditional 
Chinese Villages‘—was initiated by the Ministry of Housing and Urban-Rural Development 
(MOHURD), the Ministry of Culture, the Ministry of Finance and the State Administration of 
Cultural Heritage in 2012. The inventory aims to identify and keep the distinct features of 
traditional built environments and their surrounding natural environments, as well as improve their 
values and the living standards of the residents in these villages.
5
 A traditional village worthy of 
conservation is defined as ‗a village with a long history and a rich tradition that is significant in 
                                                 
1 Deyin Luo, "2013 Annual Report on the Conservation and Development of Traditional Villages," Traditional Chinese Villages 
Bulletin, no. 1 (2013): 9. 
2 An Chen, The Transformation of Governance in Rural China: Market, Finance and Political Authority (Cambrige: Cambridge 
University Press, 2014), 5. 
3 Tiantian Zhang et al., "Current Situation of Energy and Indoor Environment in Rural Buildings of Northeast China," Applied 
Mechanics and Materials 522‒4 (Feb.2014), 1756. 
4 Ibid., 1756. 
5 MOHURD et al., Initiatives on Strengthening the Preservation of Traditional Villages in China, ed. Ministry of Housing and 
Urban‒Rural Development of the People's Republic of China et al. (Beijing: Ministry of Housing and Urban-Rural Development of 
the People's Republic of China, Ministry of Culture of the People's Republic of China, State Administration of Cultural Heritage, 
Ministry of Finance of the People's Republic of China, 2014). 
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terms of its history, culture, science, art, society and economy.‘6 In 2014‒17, the allocated national 
budget to support traditional rural villages‘ development is over 1.7 billion US dollars.7 
In January 2015, the current Chinese president, Jinping Xi, emphasised the necessity of integrating 
‗conserving historical rural landscapes‘ and ‗memorable nostalgia‘ with improving living 
environments in rural villages.
8
 The MOHURD further explains that instead of a frozen 
conservation approach, villages must be improved by raising living standards, making them more 
habitable and making them suit the modern world‘s new ecological and cultural circumstances. It 
explicitly deplores conservation without any adaptation, as seen in the strictly conserved heritage 
villages such as Dali Village and Zadang village with a UNESCO listing.
9
 There are two major 
implications of these national policies for developing traditional villages. 
 
Firstly, the policies recognise the cultural importance of conserving and documenting traditional 
villages. Against a backdrop of globalisation, maintaining local cultural identities and cultural 
continuation are basic requirements of cultural sustainability.
10
 Traditional villages that have not 
been fully modernised or urbanised are valuable resources for understanding China‘s long history of 
agrarian society.
11
 As an important component to human settlement, traditional villages are viewed 
as ‗living heritage,‘ which means their residents‘ lifestyles, culture and collective memory, values 
tying the community members together and tangible and intangible traditional practices are still 
alive and valued.
12
 Shared values and lifestyles are vanishing dramatically in urbanised areas. 
Furthermore, diminishing vernacular rural landscapes, as pointed out by Kuanghan Li, can weaken 
rural community cohesion and housing ownership and hinder local sustainable development.
13
 
 
Secondly, special care must be taken to avoid romanticising traditional villages and overlooking 
their limitations. Changing housing standards demand improvements that existing rural houses must 
meet.
14
 Rehabilitating and improving vernacular housing is a focal point—that is, to ‗respect the 
original design as much as possible and yet [allow] for adaptive changes responding to the villagers‘ 
practical needs.‘15 More specifically, these houses need to hold their place in accommodating the 
                                                 
6 Luo, "2013 Annual Report on the Conservation and Development of Traditional Villages," 10. 
7 Zhang et al., "Current Situation of Energy and Indoor Environment in Rural Buildings of Northeast China.", 1758. 
8 China Central Television, "Jinping Xi Stressed the Importance of Poverty Reduction and Speeding up Minority Cultural Areas," 
China Central Television, accessed 29 January 2015, http://news.cntv.cn/2015/01/21/VIDE1421839615570290.shtml. 
9 Luo, "2013 Annual Report on the Conservation and Development of Traditional Villages," 9. 
10 United Cities and Local Governments, Advice on Local Implementation of the Agenda 21 for Culture (document presented at the 
first meeting of the Committee on cultura of UCLG, Barcelona, 2006), 5. 
11 Luo, "2013 Annual Report on the Conservation and Development of Traditional Villages,"9. 
12 Kanghan Li, "Preserving Changes—Cultural Landscape Conservation and Rural Development in Guizhou, China," International 
Institute for Conservation of Historic and Artistic Works, accessed 14 December 2014, https://www.iiconservation.org/node/5123. 
13 Ibid. 
14 MOHURD, Advice on How to Preserve the “Traditional Chinese Villages” (Beijing: Ministry of Housing and Urban Rural 
Development of the People's Republic of China,Ministry of Culture of the People's Republic of China, and State Administration of 
Cultural Heritage, 2014); Li, "Preserving Changes—Cultural Landscape Conservation and Rural Development in Guizhou, China."  
15 Li, "Preserving Changes—Cultural Landscape Conservation and Rural Development in Guizhou, China."  
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values and lifestyles of contemporary world culture and broaching the challenge of ecological 
sustainability, contemporary building benchmarks and standards of sanitation, fire safety and 
hygiene.
16
  
 
 Existing studies of vernacular architecture and Diaojiaolou house in China 1.2
Despite the rich diversity of vernacular houses in China, they did not receive much attention until 
the 1980s. In the 1950s, Sicheng Liang was the first to look into the Chinese history of architecture 
and provide a glimpse of traditional Chinese timber-frame monumental architecture. In 1957, 
Dunzhen Liu introduced traditional dwellings into Chinese architectural historical studies.
17
 Since 
the 1980s, the vacuum of research around Chinese vernacular architecture in the global vernacular 
architecture bibliography has been filled by a growing number of American, Chinese and European 
scholars.
18
 However, most are concerned with morphological analysis and the spatial organisations 
of different and exotic forms: for example, courtyard houses in Beijing, circular Hakka fortresses in 
Fujian and cave houses in Shaanxi.
19
 Ronald G Knapp is one important researcher of Chinese 
vernacular architecture for an English speaking audience, who links the physical properties of 
different building forms and spatial divisions with the contextual culture, family attachments and 
economic status of a household.
20
 However, his research is still based in a historical and static 
method of understanding the vernacular houses in Chinese cultural history and is mainly focused on 
the Han people—the majority ethnic group in China. 
 
The vernacular house studied in this thesis, the Diaojiaolou, has been selected for two reasons. 
Firstly, it is a reverent branch of the ganlan-style architecture of China and inherits its traditional 
features and techniques. Ganlan-style architecture refers to ‗a type of dwelling with an integrated 
wooden framing system in which the floors are raised above the ground to provide living space, 
                                                 
16 Philip Goad, Patrick Bingham-Hall, and Anoma Pieris, New Directions in Tropical Asian Architecture (Balmain, NSW: Pesaro 
Publishing, 2005), 8. 
17 Dunzhen Liu, Introduction to Chinese Dwellings (Beijing: Jianzhu Gongcheng Chubanshe, 1957). 
18 Marcel Vellinga, "Review. Living Heritage: Vernacular Architecture in China," IIAS Newsletter 43, Spring (2007): 25; Puay-peng 
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while the space beneath the ground floor is for animals and storage.‘21 Diaojiaolou is a dominant 
vernacular housing type in Southwest China, including Chongqing Municipality, Hubei Province, 
Sichuan Province, Guizhou Province, Guangxi Provence and Hunan Province.
22
 There are 
deviations of Diaojiaolou houses associated with ‗conscious adjustments to different natural 
conditions‘ and indigenous habitant groups.23 Some Diaojiaolou houses are raised, while others are 
placed completely on the ground, even in the same locale, and there is no agreed explanation for 
this variation.
24
 Among all the branches of Diaojiaolou houses, the Dong house—created and 
occupied by the Dong ethnic nationality—is the most researched, and has been listed by UNESCO 
World Heritage.
25
 The extant research is either from an ethnological, anthropological or climatic-
responsive view. UNESCO declares the outstanding value of Diaojiaolou villages to lie in their 
‗perfect integration of humanity and nature‘ and reflect the local peoples‘ principles of adapting 
nature for survival and development.
26
 Xing Ruan is an important researcher of Dong houses. His 
book Allegorical Architecture: Living Myth and Architectonics in Southern China investigates 
Dong houses in their social milieu based on detailed ethnographic documentations and comparative 
architectural studies with other ethnic groups.
27
 However, Ruan uses a timeless and historical 
manner to primarily study the physical built fabric, spatial disposition and ritualistic performances 
of the houses, without much discussion of the effects on and changes to vernacular houses today.
28
 
In his summary of the types and distribution of elevated houses in China, the Tujia nationality‘s 
Diaojiaolou houses are a missing component, and Ruan does not incorporate ethnic Diaojiaolou 
houses of the Miao and Tujia in Chongqing.
29
 
 
The second reason for the selection of this house type is that there are a large number of extant 
Diaojiaolou houses. Even though many Diaojiaolou houses have been demolished in the recent 
development process, there are still many well-kept houses in China‘s remote and less developed 
regions. Among the 2,555 recently designated ‗Traditional Chinese Villages‘, 40% are located in 
Southwest China, and Diaojiaolou is one of the dominant vernacular forms.
30
 Given the difficulties 
of accessing those settlements, not all of them have not been not fully researched or documented. In 
                                                 
21 Xing Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China (Honolulu: University of Hawaii Press, 
2006), 139‒41. 
22 Qiming Jin, China Rural Settlement Geography (Nanjing: Jiangsu Science and Technology Press, 1989), 298. 
23 Yueqing Feng and Francoise Ged, "China, South," in Encyclopedia of Vernacular Architecture of the World, ed. Paul Oliver 
(London: Cambridge University Press, 1997), 892. 
24 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China, 145. 
25 Xiankui Li, "Origin and Development of Ganlan," Sichuan Architecture, no. 2 (1989); Liu, Introduction to Chinese Dwellings; 
Xing Ruan, "Empowerment in the Practice of Making and Inhabiting: Dong Architecture in Cultural Reconstruction," Journal of 
Material Culture 1, no. 2 (1996). 
26 UNESCO, "Dong Villages," World Heritage Centre, accessed 10 June 2015, http://whc.unesco.org/en/tentativelists/5813. 
27 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China, 2. 
28 Ibid., 4. 
29 Ibid., 142. 
30 Xiaoping Zhou, "The Number of Traditional Villages in Chongqing Has Increased to 63," Chongqing Wan Bao, accessed 4 June 
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the context that the rapid modernisation and urbanisation is destroying them in a dramatical speed, 
it is necessary to explore the surviving vernacular houses. 
 
This thesis addresses the gap of Tujia Diaojiaolou houses; more specifically, the ones located in 
SECQ. The existing studies of Diaojiaolou houses are region-based or ethnicity-based—
investigating the physical and spatial characteristics of the houses within a specific region or created 
by a particular ethnicity, or comparing the physical and cultural variations between different 
branches of houses.
31
 Although an important location of Diaojiaolou houses, comprehensive 
research in this area has been limited until recently, when local and national governments became 
interested. During the twentieth century, two major researchers of Tujia Diaojiaolou houses were 
Guangdan Pan and Lianggao Zhang. Pan was concerned with investigating the origins of the Tujia 
ethnic nationality and Zhang was documenting existing Diaojiaolou houses with photographs in 
Hubei Province.
32
 Zhang‘s research placed the basis for the research of the Diaojiaolou house of the 
Tujia ethnicity, in terms of the houses‘ origins, development through the centuries and the house‘s 
relationship to customs of the ethnicity. 
 
In the 1990s, research examining the spatial layout, materials and passive design strategies of 
Diaojiaolou houses emerged.
33
 Most of the papers concluded that Diaojiaolou houses are valuable 
paradigms of sustainable housing due to their adaption to the moist and rainy hot summers, severe 
winters and steep mountainous geography.
34
 However, the examination is generally an overview of 
the houses‘ physical structures and the cultural values underlying them, lacking discussion of these 
houses‘ adequacy today. In the 2000s, the Chongqing Government initiated a few projects to map 
and survey some traditional Diaojiaolou houses—purely static documentation.35 Researchers from 
Chongqing University, such as Biyu Li, Xiaohui Liu, Lin Qin, Liang Zhou, initiated the regional 
documentation and record of Diaojiaolou houses and settlements in Chongqing.
36
 With their efforts, 
65 villages in Chongqing (mostly in SECQ) have been designated on the ‗Traditional Chinese 
                                                 
31 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China; Kui Zhao, Baofeng Li, and Zukang Lei, 
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Villages‘ list for better protection and improvements from 2012.37 But their research is more 
focused on the historical, technological and material variations of the houses or villages, and they 
generally regard the houses as important cultural products in a static view.  
 
Only a few researchers suggested the methods to improve the existing Diaojiaolou houses to better 
suit the modern living pattern of the occupants. Hong Kuang investigated the Diaojiaolou houses 
living by the Miao ethnicity in Luojiazhai, Anzi County, Chongqing, and she made 
recommendations on improving the spatial arrangement of the existing houses based on comparing 
the thermal performance of one Diaojiaolou house and one modern house through on-site 
measurement of temperature and humidity in summer and winter together with the questionnaire 
responses.
38
 However, her investigation of the houses in is largely simple and the number of 
sampled houses is small, and the recommendations of spatial layout are insufficient to improve the 
overall performance of the existing houses. Therefore, it is necessary to initiate research to 
understand the benefits and problems with existing Diaojiaolou houses in order to develop 
strategies in response to challenges and threats from the progression of urbanisation and 
modernisation. Beyond the anthropological and archaeological methods adopted by previous 
research, this thesis gathers practical data on the houses‘ current performance and usage patterns 
due to the dynamic era. 
 
 Research aims and research questions 1.3
The aim of this research is to understand, conserve and improve existing Diaojiaolou houses and 
settlements in the remote Tujia villages of SECQ. This thesis places the research on Diaojiaolou 
houses in a dynamic and changing context, providing theoretical and practical solutions for 
conserving the houses in a sustainable manner. It eschews purely static documentation. 
 
To achieve this aim, it first has to establish the thesis context. The threats and challenges to 
vernacular housing—particularly to the Diaojiaolou houses in rural SECQ—must be 
comprehensively assessed. The transformation of China‘s rural society and economy to an 
industrialised and urbanised one has brought profound cultural and environmental changes, which 
have influenced Diaojiaolou houses and their occupants. Sustainable development and conservation 
of rural villages are two key aims set of local and nation policies in China. An initial review of the 
                                                 
37 Zhou, "The Number of Traditional Villages in Chongqing Has Increased to 63."  
38 Hong Kuang, "The Optimization and Integration of Ecological Technologies of Diaojiaolou in Chongqing" (Master‘s 
Thesis, Tongji University, 2009). 
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established appropriate benchmarks from policy and building standards in SECQ is the initial 
background consideration for conserving and improving Diaojiaolou houses. 
 
Secondly, this thesis aims to gain a holistic and integrated understanding of existing Diaojiaolou 
houses through case studies of 25 such houses in two villages. A detailed examination of physical 
typologies associated with narratives of the occupants‘ behaviour and perceptions offers explicit 
insight into the contemporary use and meaning of these surviving houses. This links an 
understanding of Diaojiaolou houses to a contemporary context as well as an historical perspective 
of sociocultural value and practical viabilities. Environment‒behaviour studies provide basic 
theories for systematically examining the typologies of Diaojiaolou houses and the relationship 
between the occupants and their houses, such as how the houses got to be the way they are, how 
occupants actually use them, how they feel towards their surroundings and how particular houses 
meet occupants‘ needs.39 The positive and negative attributes of the Diaojiaolou houses are thus 
identified. 
  
Thirdly, the thesis‘ ultimate aim is to develop strategies to conserve, maintain and enhance 
Diaojiaolou villages and promote sustainable urban development at the village scale in SECQ. That 
calls for strategies to improve housing performance while preserving the cultural and social values 
of the existing housing at both the village and building level. It suggests how to rehabilitate and 
improve Diaojiaolou houses according to residents‘ needs, and that this physical rehabilitation 
should go hand-in-hand with conserving the original physical structure and sociocultural traditions. 
Therefore, the research questions proposed in this thesis are as follows: 
 How can the social and cultural values of the traditional Diaojiaolou house be defined and 
refined while improving its performance to match contemporary needs and expectations for 
comfort and energy efficiency? 
This question explores the social, environmental and cultural values of existing Diaojiaolou 
houses in SECQ and investigates which of their design elements, if any, help to promote 
contemporary sustainable life ecologically and culturally and why. 
 What strategies can be devised that ensure the continuity, adaptation and better performance 
for traditional Diaojiaolou settlement in current SECQ? 
This question considers how the existing houses can be incorporated and adapted to 
contribute to current sustainable housing practice. 
 
                                                 
39 John Zeisel, Inquiry by Design: Environment/Behavior/Neuroscience in Architecture, Interiors, Landscape, and Planning (New 
York: W.W. Norton & Company, 2005), 191. 
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 Research significance  1.4
The research extends the current understanding of Tujia Diaojiaolou houses in SECQ, and adds to 
international scholarship in vernacular studies, particularly for English language readers. Two sets 
of first-hand data combine to tell not only ‗what the Diaojiaolou house looks like‘ but also ‗what 
happens inside the houses.‘ The illustrative documentation shows the houses‘ appearances, what the 
rooms are used for and what they look like, while the occupants‘ perception of living in their houses 
reveals their current way of life and living experience. This addresses the lack of users‘ voice in the 
documentation of existing vernacular houses. It adds to the database of worldwide vernacular 
houses, filling the vacuum of the study of Diaojiaolou houses in SECQ. The thesis‘ description and 
analysis of provides preliminary data for understanding these houses, which paves the way for 
future research in this study area and allows for comparative studies of Diaojiaolou houses in other 
areas. It provides scholars who cannot read Chinese a chance to learn about this type of Chinese 
vernacular architecture. 
 
This thesis addresses the practical issue of conserving and improving existing Diaojiaolou houses in 
SECQ rural villages under the dynamic changes related to globalisation. The recommendations are 
locally relevant and sustainable responses to the 2012 national policy of conserving traditional 
villages and the designation of Dazhai village and Yanyuan village in the national inventory. In 
addition, the detailed investigation of the particular local context of the houses draws more 
scholarly attention to these and other villages in SECQ and other regions of Chongqing. 
 
The thesis argues for the relevance of conserving and rehabilitating Diaojiaolou houses for 
contemporary sustainable housing practice. The research provides significant ways for invoking 
heritage preservation as well as improving the adequacy of existing houses. It fills the policy, theory 
and practice gaps for sustainable housing in rural SECQ. The research is valuable because the 
findings will be provide a stepping stone towards sustainable design and housing in other remote 
Chinese rural communities with a subtropical climate. Examining the context-dependent 
characteristics of vernacular housing could provide useful hints for local solutions to sustainable 
practice, while current sustainable housing theory can direct and improve vernacular strategies.  
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 Methodology 1.5
This research is action research conducted to ‗find a solution for a social problem.‘40 The practical 
aim of this research is to explore solutions for conserving and rehabilitating existing Diaojiaolou 
houses in a sustainable and locally appropriate way within the contemporary context of rural SECQ. 
Therefore, the essence of the research purpose is to investigate the merits and problems of existing 
Diaojiaolou houses. A descriptive and qualitative approach using mixed methods, including a 
literature review and case studies, is appropriate. Detailed discussion of research techniques used in 
the fieldwork-based research is elaborated in Chapter 6. 
 
Four benefits in favour of a qualitative approach are as follows. 
 
Firstly, the research aims to have pragmatic outcomes that address real-life issues in ethnic villages 
in SECQ. Only through a qualitative approach can an in-depth understanding of all the factors and 
contexts related to the specific circumstances of these villages be achieved. The recommendations 
for the villages must respond to the unique combination of contextual factors related to the sites—
including the climate, ethnic culture, social relationships within local communities and local 
policies and standards.  
 
Secondly, it discloses the complex aspects embodied in the existing conditions of Diaojiaolou 
houses and provides ‗a more complete description of ―what is going on‖.‘41 It eschews quantitative 
data in favour of a holistic understanding of Diaojiaolou houses simply based on quantified factors, 
before finding means to conserve and improve them. Conserving and improving Diaojiaolou houses 
does not purely involve restoration and retrofitting of existing physical enclosures based simply on 
quantitative data regarding factors such as indoor temperature, humidity and air quality. The living 
culture embodied in the houses, related to the present and the past, is equally or even more vital in 
terms of its preservation. This requires an understanding of largely unquantifiable data, such as the 
inherent values of Diaojiaolou houses through constant changes, as well as the emotional 
attachment to houses and events that ‗spontaneously occur in the course of daily life.‘ 42  
 
                                                 
40 Bridget Somekh, Action Research: A Methodology for Change and Development (Maidenhead: Open University Press, 2006), 43. 
41 Gary D. Bouma and Rod Ling, The Research Process, 5th ed. (South Melbourne: Oxford University Press, 2004), 172. 
42 Rolf von Eckartsberg, "Introducing Existential‒Phenomenological Psychology," in Phenomenological Inquiry in Psychology: 
Existential and Transpersonal Dimensions, ed. Ronald S. Valle (New York: Plenum Press, 1998), 3. 
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Thirdly, a qualitative approach enables ‗understanding of the perceptions of the participants.‘43 To 
understand, conserve and improve ethnic villages in SECQ, the human experience of local villagers 
is valuable for understanding environmental and architectural concerns, since people and their 
environments form an indivisible whole.
44
 The villagers are important informants for providing 
detailed descriptions of their ‗image of life‘ in Diaojiaolou houses, such as their particular ways of 
life, the problems they encounter and their desires for potential future housing improvements.
45
 This 
thesis highlights the environment‒behaviour research approaches used to bridge the gaps between 
researchers and occupants. It provides actual occupants with more direct control; they are the 
practitioners and creators of their housing and culture.
46
  
 
The fourth advantage of a qualitative approach is to potentially identify ‗unanticipated phenomena 
and generate new grounded theory.‘47 This thesis involved conducting detailed case studies of 
Diaojiaolou houses in SECQ, which unearthed the sophistication and intricacy of vernacular 
architectural knowledge.
48
 Together with a theoretical investigation of sustainable housing study 
and vernacular architecture study, this thesis refines the existing knowledge, where theory can be 
tested and generated.  
 
 Parameters 1.6
The research focuses on the Diaojiaolou house of a single ethnicity, Tujia and within a specific 
region: SECQ. This selection ensures comparability among houses under the same policy system, 
historical development and cultural backgrounds, because the unique ethnical and cultural 
backgrounds related to each ethnicity increases the difficulty and complexity of understanding 
Diaojiaolou houses. This study of the Tujia ethnicity in SECQ is comparable with that of other 
Diaojiaolou houses belonging to other minor ethnicities, such as Dong and Miao or other locations 
such as Yunnan, Guizhou and Hubei. This scope ensures a thorough understanding of the Tujia 
ethnicity in SECQ, limiting the avoidance of other regions and ethnicities.  
 
                                                 
43 Joseph A. Maxwell, Qualitative Research Design: An Interactive Approach, vol. 41 (Thousand Oaks, CA: Sage Publications, 
2005), 19‒20.  
44 David Seamon, "A Way of Seeing People and Place: Phenomenology in Environment‒Behavior Research," in Theoretical 
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Wapner et al. (New York: Kluwer Academic/Plenum Publishers, 2000), 158. 
45 Amos Rapoport, House Form and Culture, ed. Philip L. Wagner, Foundations of Cultural Geography Series (Englewood Cliffs, 
N.J Prentice-Hall, 1969), 6; Dana Cuff, Architecture: The Story of Practice (Cambridge, MA: MIT Press, 1991), 5‒6. 
46 Zeisel, Inquiry by Design: Environment/Behavior/Neuroscience in Architecture, Interiors, Landscape, and Planning, 49‒50; 
Maxwell, Qualitative Research Design: An Interactive Approach, 19‒20. 
47 Maxwell, Qualitative Research Design: An Interactive Approach, 19. 
48 Cuff, Architecture: The Story of Practice, 5‒6. 
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Fieldwork is a useful method for collecting a rich source of original data that has not been published 
in existing publications. Primary data regarding Tujia Diaojiaolou houses in SECQ was found to be 
limited and fragmented throughout the process of this research, and fieldwork for this thesis 
addressed this gap by putting residents from the relevant houses and remote villages on record using 
data collected from interviews, observations, visual documentations and listening to villagers‘ 
stories. In order to ensure the reliability and depth of the collected data within the available 
timeframe and funding constraints, the number of sample houses is not very large. There is 
inevitable subjective judgement in some interviewees‘ responses to open-ended questions, and 
reflective thinking in the data analysis was therefore necessary.  
 
This cross-cultural research enlightens audiences with ethnic housing and ways of life that are 
different from the most accepted urbanised living patterns. A consultation with the willing and 
capable scholars from the School of Architecture at Chongqing University offered practical 
communication techniques, which facilitated on-site research. Inevitably, there were translation and 
interpreting issues due to different languages being spoken by the author and the interviewees. Data 
collected from field trip and literature review includes some information given in Chinese (survey, 
books and essays), which had to be translated into English by author. Some of the interviews relied 
on a translator who could speak both Chinese local dialect incurred a limitation for the analysis. In 
this translation process, small differences from the original answers might have appeared.  
 
This thesis addresses the improvements to Tujia Diaojiaolou housing in SECQ to be sustainable in a 
contemporary context, but it is beyond the scope of this thesis to consider all the specific 
circumstances of individual houses and incorporate all possible strategies for achieving sustainable 
housing development. In terms of generalisability, specific recommendations—for example, the 
need of restoring windows—might not be generalised to every house, while the embodied 
principle—improving the physical performance of existing houses without impacting their authentic 
appearance—can be generalised to similar villages in other localities.  
 
A quantitative examination of all the sampled houses is lacking in this research, in order to gain a 
deep qualitative analysis of interrelationship between occupants‘ perceptions and the physical 
conditions of their existing houses. The field trip had to be conducted within one particular season, 
therefore precluding a quantitative method based on instrumental measurements of thermal comfort 
data, as these could not be generalised over an entire year. The reflection on the 25 houses brings to 
light the rationale and motivations for certain decisions and provides suggestive strategies and 
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principles for the general issues recognised in the studied houses, before going further into the 
individual, quantifiable data of thermal comfort in each house. 
 
 Chapter outlines 1.7
This thesis is divided into three parts. 
 
Part one, comprising chapters 2‒4, is an overview of previous studies and sets the scene for the 
village transformations of China. Chapter 2 comprehensively assesses the threats to vernacular 
housing in China, arising from the environmental, social, cultural and economic changes. It justifies 
the selection of SECQ as a research area and its problems and opportunities for the study of 
Diaojiaolou houses. Chapter 3 aims to build up an initial theoretical framework for rural sustainable 
housing in China, particularly rural villages in SECQ. This chapter examines environmentally 
sustainable development in the contemporary discourse of China, particularly the pressing need 
from large rural areas, in order to establish the political context and urgency for sustainable housing 
in rural China. From the Chinese Government‘s perspective, successive policies and national plans 
create a backdrop for development in the architectural sector. Scrutinising relevant policies and 
standards for sustainable housing defines gaps in the theory, practice and policy of sustainable 
housing in rural SECQ. This chapter also studies the environmental and sociocultural characteristics 
of vernacular architecture and sustainable housing to examine the possibility of integrating 
vernacular characteristics into contemporary sustainable housing design in rural China. Chapter 4 
reviews approaches of vernacular architecture studies and assesses the relevance of vernacular 
architecture with sustainability. A critical approach for examining vernacular architecture is needed 
rather than romanticising long-established vernacular architecture as a sustainable exemplar, 
particularly in a contemporary context. 
 
Part two is the core research component, comprising chapters 5‒8, which report and analyse 
Diaojiaolou houses in SECQ. Chapter 5 provides an introduction to the general characteristics of 
typical traditional Diaojiaolou housing from a historical view by combining a review of existing 
research and some fieldwork findings. This enables a basic understanding of Diaojiaolou for further 
study and contributes an initial analytic structure to the following chapters. Chapter 6 develops the 
research design for the fieldwork in Dazhai and Yanyuan villages in SECQ. The research design for 
this thesis is largely a descriptive and interpretative approach that analyses using qualitative 
methods. Documentation and semi-interview were the two main approaches for collecting empirical 
data. Chapter 7 provides an in-depth understanding of Diaojiaolou house within its context and how 
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it performs in contemporary SECQ. It provides a careful and detailed visual analysis of the living 
experience in each house. Unlike the touristic photographic records of houses‘ external appearance, 
it also records the spatial usage aspects, furniture placement and residents‘ living habits. This 
chapter is a social documentation comprising of a detailed visual catalogue of the Diaojiaolou house 
that is overlooked in typical architectural photography and offers a vivid description of residents‘ 
living experiences by quoting and analysing of their remarks. Chapter 8 gathers information about 
architectural features and occupants‘ satisfaction with buildings, with the objective of understanding 
the context of rural communities in SECQ, occupants‘ overall satisfaction and their perception of 
traditional houses in a modern context.  
 
Part three comprises Chapter 9, which concludes the whole thesis in a synthesising and reflective 
manner by producing practical guidelines for Diaojiaolou houses‘ development through design 
recommendations and policy development for SECQ. It also offers concluding remarks for the 
thesis, drawing together the policy, practice and theory considerations from this study, as well as 
making recommendations for future research. 
  
14 
 
 
 
15 
Chapter 2: Village Transformation and Rural Housing in 
Southeast Chongqing 
 
 Introduction 2.1
Since the ‗Reform and Opening Up‘ policy was implemented in 1978, significant transformations 
have occurred in China. These include top-down policies on rural development and changing the 
political economy to a more market-oriented model, as well as unintended changes such as social 
transformation to a more urbanised country and environmental degradation.
1
 These internal and 
external shifts have profoundly affected rural China and created challenges for existing rural 
housing that must be dealt with. This chapter includes an overview of the general national context 
in rural China within the global framework and introduces the study area—rural SECQ—by 
discussing the particular challenges facing traditional rural housing in this region. It situates these 
rural SECQ challenges in a national context in order to better understand the impact of both national 
and regional challenges on existing rural housing.  
 
 Rurality and politics in the global context 2.2
With the economic and social restructuring throughout the world, many rural places have witnessed 
a shift of rural social geographies and physical transformation in the rural landscape that are related 
to a series of changes, like the decline of agricultural production, demographic changes due to in- 
and out-migration, economic globalization and new land use demands.
2
 The preservation of rurality, 
according to human geographers Jonathan Murdoch and Philip Lowe, consists not only of the static 
‗nature‘ physical part, but also its conceptualization of fluid and dynamic human actions—those 
closely bounded into economic and social changes.
 3
 The views of discourses of rurality are 
contrasting—romanticism and modernism. Three ideal-typical rural idylls have been recognized by 
David Bell as: the ―pastoral‖ (‗farmscapes‘) —reflecting the agricultural landscape; the ―natural‖ 
                                                 
1 Joshua S. S. Muldavin, "Impact of Reform on Environmental Sustainability in Rural China," Journal of Contemporary Asia 26, no. 
3 (1996): 289; Duanfang Lu, "Architecture, Modernity, and Knowledge," Fabrications 19, no. 2 (2010): 148. 
2 Hannes Palang, "Time Boundaries and Landscape Change: Collective Farms 1947-1994," European Countryside 2, no. 3 (2010): 
169; Madhu Satsangi, Nick Gallent, and Mark Bevan, The Rural Housing Question: Communities and Planning in Britain's 
Countrysides (Bristol: Policy Press, 2010), 24; Karen Foley and Mark Scott, "Accommodating New Housing Development in Rural 
Areas? Representations of Landscape, Land and Rurality in Ireland," Landscape Research 39, no. 4 (2014): 360; Mark Scott, 
"Housing Conflicts in the Irish Countryside: Uses and Abuses of Postcolonial Narratives," ibid.37, no. 1 (2012): 93. 
3 Jonathan Murdoch and Philip Lowe, "The Preservationist Paradox: Modernism, Environmentalism and the Politics of Spatial 
Division," Transactions of the Institute of British Geographers 28, no. 3 (2003): 329.  
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(‗wildscapes‘) —pre-cultural, pre-human, untamed nature; and the ―sporting‖ (‗adventurescapes‘).4 
He further elaborates that those idylls comprise a mobile combination of nature, romanticism, 
authenticity and nostalgia, which constantly morph to fit with new times.
5
 In contrast to ―a widely 
held idyllic and romanticised vision‖ of countryside, small rural settlements can become less 
sustainable both socially and economically when lacking development, with problems like a lack of 
local job opportunities, the erosion of local facilities and services, and a lack of affordable homes.
6
 
 
There has been extensive research related to the discourses of rurality and rural housing issues from 
policy makers, land-use planners, urban planners, geographers, and social scientists, but there is 
scant attention given by architects examining their roles in rural housing policies.
7
 The lack of study 
in the ―narratives of rurality that drive architectural or, vice versa, the rurality that architects wish to 
(physically, socially, and culturally) construct in rural settlements‖ is noted by Kevin Donovan and 
Menelaos Gkartzios.
8
 Paul Jones demonstrates that architecture is a cultural production comprising 
of distinctive aesthetic and semiotic components, and therefore, social science research is needed to 
examine the roles of architects in the production of place.
9
 Therefore, it is necessary to include 
architects in the architectural practice in current rural studies, particularly for the regeneration of 
vernacular architecture in the new era. The ‗regional‘ characterisation has ―a place-based sensibility 
informed by in-depth knowledge of the local natural landscape, climate, geography indigenous 
cultures and their environmental history‖, which ensure a dialectic between ―an increasingly 
globalised civilization and the local traditions‖ and resist standardised construction methods and 
materials.
10
  
 
The developed countries have started to revitalize selected historic rural communities since 1960s—
when they experienced significant social and economic changes.
11
 This current research reviews 
successful strategies in rural settings with different political contexts and recommends how they 
might be adapted for the specific circumstances of China. Paul Woodward compares three different 
approaches of historic preservation and revitalization in mill villages in Glencoe, Greenville, and 
                                                 
4 David Bell, "Variations on the Rural Idyll," in Handbook of Rural Studies, ed. Paul J. Cloke, Terry Marsden, and Patrick H. 
Mooney (London;: SAGE Publication Ltd, 2006), 150. 
5 Ibid. 
6 Stephen Owen, Ingrid Sarlöv Herlin, and lantbruksuniversitet Sveriges, "A Sustainable Development Framework for a Landscape 
of Dispersed Historic Settlement," Landscape Research 34, no. 1 (2009): 33-34. 
7 Kevin Donovan and Menelaos Gkartzios, "Architecture and Rural Planning: 'Claiming the Vernacular'," Land Use Policy 41 (2014): 
334. 
8 Ibid. 
9 Paul Jones, "Putting Architecture in Its Social Place: A Cultural Political Economy of Architecture," Urban Studies 46, no. 12 
(2009): 335. 
10 Vincent Canizaro, Architectural Regionalism: Collected Writings on Place, Identity,Modernity and Tradition (New York: 
Princeton University Press, 2007), 32-33. 
11 Clare J. A. Mitcheli and Julie Vanderwerf, "Creative Destruction and Trial by Space in a Historic Canadian Village," 
Geographical Review 100, no. 3 (2010): 356. 
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Woonsocket, USA, to evaluate the results of using historic villages to provide affordable housing to 
working force communities.
12
 Although historic resources are traditionally viewed as belonging to 
the upper classes, he argues that the economic benefits of preservation can increase property values 
and revenues from business, higher property and income taxes for local and state government 
through analysing the case studies. Europe has also experienced a rural crisis in the past decades; 
the Rural Architectural Intensification research project led by the University of Pavia, Italy has 
established a database of successful design-led practices that using architecture to ―create social, 
cultural, economic and technical innovation‖ in rural regeneration.13 The selected cases are mainly 
new built structures or landscape with four aims—the ―development of local business capability, 
development of cultural and tourist activities, environment preserving, and facilities for population‖, 
such as Corno de Bico‘s Nature Interpretation Centre and Caserta‘s power plant.14 Another method 
in the same project revealed by the study of the Southern French village of Monadières is to 
develop eco-tourism and heritage tourism in historic villages; this certainly invigorates economic 
and cultural development in rural communities, but it also brings marginalisation of these villagers 
as rising housing prices fuelled by ―the purchases of second-home owners and urban incomers.‖15 It 
can be seen that there are multiple factors to consider when discussing vernacular village, and 
therefore this thesis draws in not only the physical setting but the social and cultural context. 
 
Asian counties have also experienced the same process. Dong Jin Kang examines the representative 
Korean traditional villages and concludes that those villages need to be conserved not just as ―fixed 
cultural properties‖ but also ―living, rural communities‖ of physical and non-physical resources.16 
He notes that the involvement of the central and local government in Korea is different from the 
western countries—the central government controls the whole process in Korea instead of the 
multi-level government‘s involvement in the West.17 In the 1990s, due to population decline and 
aging issues in Japan, heritage regeneration and tourism development was used as powerful 
instruments to rebuild communal ties in rural communities, revitalise the villages and establish 
culture as the core of local development.
18
 The ties with contemporary concept of sustainability are 
of particular importance, not only in physical maintenance of resources but also social and cultural 
                                                 
12 Paul Andrew Woodward, "Historic Preservation and Revitalization in Workingclass Communities" (Masters thesis, Clemson 
University, 2007), iii. 
13 Roberto De Lotto et al., "Rural Architectural Intensification: A Multidisciplinar Planning Tool," TeMA : Journal of Land Use, 
Mobility and Environment, no. Special Issue (2014): 292. 
14 Ibid. 
15 Matt Hodges, "Disciplining Memory: Heritage Tourism and the Temporalisation of the Built Environment in Rural France," 
International Journal of Heritage Studies 15, no. 1 (2009): 81-94. 
16 Dong Jin Kang, "Conservation Planning in Korean Traditional Villages," Built Environment (1978-) 25, no. 3 (1999): 257. 
17 Ibid., 252. 
18 Duangjai Lorthanavanich, "Heritage Regeneration and Development in Japan," in Contemporary Issues in Cultural Heritage 
Tourism, ed. Arnold David, Kaminski Jamie, and M. Benson Angela (New York: Routledge, 2013), 88-100. 
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relevance.
19
 Another program launched in the grim Japanese economy in the 1990s was the 
construction of artist designed public parks to attract tourism for contemporary art in the remote 
countryside, and one example is the Yoro museum in Gifu Prefecture.
20
 Consequently, heritage 
conservation and rural tourism are recognised as useful architectural methods of regenerating rural 
villages, fostering civic pride within local communities and attracting tourists for economic benefits. 
However, villages within different contexts have their own identities, surrounding landscapes, and 
invisible bonds within the traditional communities, and therefore, strategies need to be tailored 
according to the specific contexts in this thesis. 
 
 The effects of out-migration in rural China 2.3
Housing provision in rural China is more complex and heterogeneous than in the city due to the 
interrelated impact of urbanisation, labour out-migration, household registration systems and land 
tenure systems.
21
 This section discusses the national context in rural China, since national 
development and major policies have profound effects at the local level. 
 
Accompanied by the urbanisation process, the massive labour out-migration of rural people 
engaging in off-farm activities in urban areas has become a major feature of China‘s economy.22 
The number of rural migrants moving to urban areas increased to 180 million in 2010 from 
approximately 30 million in the early 1980s.
23
 Three distinguishing features of China‘s rural labour 
out-migration have been identified by Xiaohua Yan‘s demographic research.24 Firstly, migration is 
mostly temporary, since rural workers‘ integration into urban communities is prevented by the 
household registration system (hukou).
25
 Secondly, this migration is predominantly individual rather 
than household. This means that spouses, children or aged parents stay in their village to keep the 
land tenure and avoid the expense of city living.
26
 In 2012, the total number of migrant labourers 
was 263 million, and only around 12.9% of these were migrating with their whole family.
27
 Thirdly, 
migrants are still inextricably linked to their home village through strong cultural traditions and 
                                                 
19 Ibid., 89. 
20 Eleanor Heartney, "Art: Live and in Public," Art in America 85, no. 3 (1997): 55. 
21 Wei Song, Baiming Chen, and Ying Zhang, "Land-Use Change and Socio-Economic Driving Forces of Rural Settlement in China 
from 1996 to 2005," Chinese Geographical Science 24, no. 5 (2014): 511; Hualou Long et al., "Building New Countryside in China: 
A Geographical Perspective," Land Use Policy 27, no. 2 (2010): 459. 
22 Hongqin Chang and Xiao-yuan Dong, "Labor Migration and Time Use Patterns of the Left-Behind Children and Elderly in Rural 
China," World Development 39, no. 12 (2011): 2199. 
23 Cuirong Wu and Xian Xin, "Retesting the Separability of China's Rural Households," China & World Economy 20, no. 3 (2012): 
55. 
24 Xiaohuan Yan, Siegfried Bauer, and Xuexi Huo, "Farm Size, Land Reallocation, and Labour Migration in Rural China," 
Population, Space and Place 20, no. 4 (2014): 303‒5. 
25 Ibid., 303. 
26 Ibid., 304. 
27 NBSPRC, Investigation and Monitor Report on Migrant Labours 2012 (Beijing: National Bureau of Statistics of People's Republic 
of China, 2013). 
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commitments to the family members left behind.
28
 Therefore, most labourers only seasonally 
migrate to urban areas and maintain their rural houses in order to secure a stable life after retirement. 
 
The household registration system and land tenure system in rural China are the main factors that 
prevent rural labourers‘ permanent migration. The strict household registration system prohibits 
permanent rural-to-urban migratory flows and limits migrant labourers‘ access to most of the basic 
welfare and state-provided services available to official urban residents. Even though the most 
recent ‗People-centred‘ Urbanisation Plan (launched in March 2014) calls for the gradual 
elimination of the registration population system and the increase of new holders urban registration 
status holders, policy researchers are dubious about its realisation at the local level.
29
 Hidden 
barriers could rule out most rural labourers via harsh selection standards (such as evaluation of job 
stability, accommodation status and property ownership) for potential migrants.
30
 The main reason 
for this is the difficulty local governments face in sourcing the enormous funding required to 
provide new facilities, infrastructure and services for new immigrants, such as schools and 
hospitals.
31
 Therefore, most rural workers are still unable to permanently migrate to cities.  
 
The current land tenure system in rural villages encourages rural labourers to maintain their ties and 
return to their home villages. Under the Rural Household Responsibility System, implemented in 
1978, rural household registration status gives rural householders land use rights to farmland for 
small-scale farming production and acquisition of a plot to build a family house.
32
 The farmland and 
house plots, though under collective ownership of the village, are all contracted to individual 
households through egalitarian principles based on household size.
33
 The length of a current 
farmland lease is 30 years and the length of house plot lease is unlimited.
34
 Rural villagers assume 
responsibility for the profits and losses of their assigned land through their own management of 
agricultural production, and their land can be rent out while they are away in the city.
35
 At the 
household level, labour migration can diversify a household‘s pattern of labour use and economic 
                                                 
28 Norman Long, Jingzhong Ye, and Yihuan Wang, Rural Transformations and Development—China in Context: The Everyday Lives 
of Policies and People (Cheltenham: Edward Elgar Publishing Limited, 2010), 182. 
29 "Urbanisation: Moving on Up," The Economist, 22 March 2014, http://www.economist.com/news/china/21599397-government-
unveils-new-people-centred-plan-urbanisation-moving-up; CPGPRC, "New Urbanization Planning of China (2014‒2020)," Central 
People's Government of People's Republic of China, accessed 12 December 2014, http://www.gov.cn/zhengce/2014-
03/16/content_2640075.htm. 
30 "Urbanisation: Moving on Up". 
31 Ibid. 
32 Long, Ye, and Wang, Rural Transformations and Development—China in Context: The Everyday Lives of Policies and People, 13. 
33 World Bank, "China‘s Urbanization and Land: A Framework for Reform," in Urban China: Toward Efficient, Inclusive, and 
Sustainable Urbanization, ed. World Bank and The People's Republic of China Development Research Center of the State Council 
(Washington, DC: World Bank, 2014), 264. 
34 National People's Congress, Property Law of the People's Republic of China, ed. National People's Congress (Beijing: National 
People's Congress, 2007). 
35 M. H. Tan and X. B. Li, "The Changing Settlements in Rural Areas under Urban Pressure in China: Patterns, Driving Forces and 
Policy Implications," Landscape and Urban Planning 120 (2013): 175. 
20 
activity, making it less dependent on small-scale farming.
36
 A large number of rural labourers seek 
to retain their land and plots related to rural residency, in case they need to return to their home 
villages once they are older.
37
 
 
Returnee labourers have been categorised into three types by urbanists Ye Yumin and Richard 
Legates.
38
 The first type denotes occupational status according to agricultural circle—these 
returnees pursue off-farm work in cities for much of the year and return to their rural homes in the 
planting and harvest seasons and the Chinese New Year festival season.
39
 The second type of 
returnee is categorised according to life cycle. Many people work in cities when they are young and 
single, and return after marriage or in middle age, when they have sufficient savings to run a small-
scale business or retire.
40
 Thirdly, a small proportion, affluent enough to live in cities by running 
their own businesses, might choose to reside permanently in cities and abandon their rural 
properties.
41
 
 
Deprived of the opportunity to gain permanent residency in urban areas, peasant workers often 
choose to invest their savings to build bigger houses back in their home villages to retain their sense 
of belonging and security.
42
 Since the 1990s, the pursuit of building dreams seeded by the urban 
experience in the rural villages has resulted in housing redevelopment with new building materials 
and techniques. Owing to labour out-migration and economic diversification, income inequality is 
rising, compared to the relatively flat income distribution of subsistence-based agricultural societies 
in the past.
43
 Remittances and shuttling labour are changing people‘s expectations of rural village 
life because it is becoming more modern and urban, particularly in terms of livelihood and 
agricultural production.
44
 In addition, improved telecommunication skills have become more 
effective for reaching out to both distant rural and newly urbanising populations. Hence, the idea of 
modernising society has taken root and begun to replace the more conservative and traditional 
thinking attributed to rural society.
45
 Labour migration has increased the mobility of rural village 
people, which has changed the residency patterns of houses, both seasonally and permanently.  
                                                 
36 Oded Stark and David E. Bloom, "The New Economics of Labor Migration," The American Economic Review 75, no. 2 (1985): 
175. 
37 Long, Ye, and Wang, Rural Transformations and Development—China in Context: The Everyday Lives of Policies and People, 13. 
38 Ye Yumin and Richard Legates, Coordinating Urban and Rural Development in China: Learning from Chengdu (Cheltenham: 
Edward Elgar Publishing Limited, 2013), 5‒7. 
39 Ibid., 6.  
40 Ibid., 7. 
41 Ibid., 7. 
42 Xuemei Bai, Peijun Shi, and Yansui Liu, "Society: Realizing China's Urban Dream," Nature 509, no. 7499 (2014): 159. 
43 Long, Ye, and Wang, Rural Transformations and Development—China in Context: The Everyday Lives of Policies and People, 
171. 
44 Ibid., 194. 
45 Daming Zhou and Xueliang Huang, "Rural Urbanization in Phoenix Village: Revisiting a Village in Guangdong Province," in 
Long, Ye, and Wang, Rural Transformations and Development—China in Context: The Everyday Lives of Policies and People, 194. 
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Traditional households in rural villages are generally intergenerational as a result of clan
46
 culture 
tradition. Generational interdependence in rural China is a product of filial belief as a cultural 
perspective and a response to economic necessity.
47
 Traditionally, the word ‗household‘ refers to a 
set of people who eat together and maintain a common budget, and a multigenerational household is 
the prevailing type in the countryside, as it maintains economic cooperation and retains social 
relations.
48
 Intergenerational living patterns involve reciprocal assistance between generations. 
Grandparents can the help take care of their grandchildren when their children are working in the 
cities, and they can receive remittances from their children to run the household. Without a proper 
pension system in the rural area, nearly 70% of rural elders receive economic and social support 
from their adult children.
49
 For rural households, parents‘ assets are equally inherited between 
siblings, but in reality, this is curtailed by the reliance on fenjia and other practices, whereby the 
adult members of a family write a contract to divide the family property. 
 
Currently, the prevalence of multigenerational households is declining due to the geographical 
separation of younger labour migrants in urban areas and their ageing parents. This has also led to a 
demographic shift in rural areas, such as changing family types and ageing populations.
50
 In 
Yuesheng Wang‘s demographic analysis of data from the recent China Population Censuses, 
household family types are subdivided into six standard types: nuclear families, stem families,
51
 
extended families,
52
 lone person households, unmarried brother/sister families and other related 
families, as shown in TABLE 2.1. In 2010, nuclear families were the largest household type, 
accounting for 57% of all households in rural China, showing a decreasing trend since 2000. 
According to the data in TABLE 2.1, there have been significant shifts in the distribution of rural 
household types. The fastest growing types from 2000 to 2010 were lone person households and 
stem families.
 
One significant factor influencing this change is the increased rates of labour out-
migration. With migrants increasing, there are more grandparent families, or that nuclear families 
are more likely to live separately now due to the migrants‘ spouses, children and parents are left 
behind.
53
 In addition, ageing has resulted in an increase of stem families, lone person households 
                                                 
46 Clan means ―an assemblage of large groups claiming common descent, which may be organized individually according to different 
logics,‖ in Dictionary of the Social Sciences (London: Oxford University Press, 2002). 
47 Merril Silverstein, Zhen Cong, and Shuzhuo Li, "Intergenerational Transfers and Living Arrangements of Older People in Rural 
China: Consequences for Psychological Well-Being," Journals of Gerontology—Series B Psychological Sciences and Social 
Sciences 61, no. 5 (2006), s256. 
48 Rachel Murphy, How Migrant Labor Is Changing Rural China (Cambridge: Cambridge University Press, 2002), 75. 
49 Yean-Ju Lee and Zhenyu Xiao, "Children's Support for Elderly Parents in Urban and Rural China: Results from a National 
Survey," Journal of Cross-Cultural Gerontology 13, no. 1 (1998): 39. 
50 Silverstein, Cong, and Li, "Intergenerational Transfers and Living Arrangements of Older People in Rural China: Consequences 
for Psychological Well-Being," s256. 
51 Stem family: the most compact form of extended family—a household containing two generations, usually an older nuclear family 
and one of their children‘s family. Mike Morris, "Stem Family," in Concise Dictionary of Social and Cultural Anthropology 
(Hoboken: Wiley-Blackwell, 2011). 
52 Extended family here means a family system consisting of a couple and two or more of their married children‘s conjugal families. 
53 Yuesheng Wang, "The Analysis of Household Transition in Urban and Rural China," Social Sciences in China, no. 12 (2013): 65. 
22 
and couple families without children. FIGURE 2.1 a) shows the number of middle-aged and ageing 
couples in the category of couple families without children. FIGURE 2.1b) shows that ageing 
people are the main group living alone.
54
  
 
TABLE 2.1 The percentage of rural household types and their distribution in 2000 and 2010 
Standard household types Detailed household types Percentage of different 
household types (%) 
2000 2010 
Nuclear families Couple families without children 11.4 16.7 
Couple families with unmarried 
children  
46.5 30.9 
Single parents and couple families 
living apart  
6.6 6.3 
Nuclear families with the couple‘s 
unmarried brothers/sisters  
1.3 1.1 
Couple families with married children  0.6 2.0 
Stem families  Three (or more) generational families 19.8 21.2 
Two generational families 2.6 3.5 
Grandparent families 2.4 3.9 
Extended families  0.5 0.7 
Lone person families 7.5 11.8 
Unmarried sibling families 0.7 1.2 
Other related families 0.1 0.8 
Source: Redrawn by author based on the data from Wang, ―The Analysis of Household Transition in Urban and Rural China,‖ 
71. 
 
 
FIGURE 2.1 Comparison of ageing distributions in different rural household types in 2000 and 2010. a) age 
distributions in couple households without children; b) age distributions in lone person households 
Source: Wang, ―The Analysis of Household Transition in Urban and Rural China,‖ 68‒70.  
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Against the backdrop of a declining rural population since 1995, the number of rural households 
increased from 173.5 million to 256.6 million between 1995 and 2008.
55
 This is generally attributed 
to shrinking household sizes.
56
 The family unit is the dominant household type in rural China.
57
 In 
rural Chongqing, the household is getting smaller, from 3.85 persons per household in 1996 to 3.79 
persons per household in 2012.
58
 The ageing population is a predominant feature of rural 
demography—the ratio of aged people (over 60 years old) was 16% in SECQ and 11.5% in 
Chongqing in 2013.
59
 
 
Even though the specific changes in each household is difficult to know, the responses of existing 
houses to the general trend of shrinking sizes and residence patterns should be analysed. The overall 
increase of smaller and non-traditional family types—lone person families and nuclear families—
and the ageing demographic brings new housing requirements. It is thus necessary to reconsider 
whether existing housing can accommodate these demographics and household shifts.  
 
Social and economic transformation has also altered the overall settlement structure, land use 
pattern, culture, rural culture and housing forms of villages. Modernity and urbanisation have 
transformed the shared values and social conventions of housing through an influx of knowledge, 
skills, ideas and practices from migrants‘ experiences.60 These changes have brought to rural China 
a shift from regionally particular architecture types to generic concrete, brick and tiled buildings. 
Rural villages are vulnerable to being judged as ‗backwards‘ in terms of their physical deterioration 
and poor living environments. They are rapidly marginalised by modernisation processes.
61
 This 
trend means that the ‗intangible value of traditional dwelling culture runs the danger of uncontrolled 
elimination.‘62  
 
The ‗earthbound‘ rural life that has a close material and ideological relationship to the traditional 
smallholder agricultural production has been threatened by modernisation.
 63
 Urbanisation in rural 
China has alienated farmers from their land. However, the ‗land is tightly bound to peasants‘ ways 
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of life and their feelings and attachments‘, and therefore it is hard for government to alienate them 
from it simply through policy changes.
64
 As demonstrated by Xudong Zhao, the farmland that these 
people live on is handed down by their ancestors, connects them to tradition and maintains their 
clan‘s prosperity, as well as giving migrants a reason to return.65 In extensive research of the 
government-led urbanisation in China, most landless farmers‘ living standards have dropped after 
their ancestor land is reclaimed and they are relocated in multi-storey buildings in new town, 
because there are limited job opportunities for the undereducated farmers.
66
 Changping Li believes 
that the urban living style of multi-storey buildings is not based in rural tradition and culture, and 
the most important issue to be dealt with in rural development in China is preserving distinctive 
culture as much as possible.
67
 In addition, the influence of the urban lifestyle in promoting 
individual independence has, however, loosened the farmers‘ emotional ties to relatives and the 
rural community. Negotiating the impacts of cultural modernisation and homogenisation has 
brought noticeable changes to traditional housing. As discussed in Chapter 1, traditional culture is 
conserved in traditional rural villages in SECQ. In the urban planning of Chongqing, the historic 
vernacular landscapes and the continuation of traditional cultural practices are required as a means 
of continuity to facing the changing times and lifestyle.
68
 
 
 Environmental effects and industrialisation in rural China 2.4
The overall natural environment is degrading in rural China and its environmental issues have been 
neglected for decades due to the development of rural industry and the lack of local-level official 
governance, weak enforcement of ecological laws and regulations and low public awareness 
levels.
69
 This section explores three major environmental problems in rural areas and discusses their 
implications for existing houses and villages. Rural SECQ is an agrarian region with large arable 
land and forests, and its agricultural production is vulnerable to environmental pollution.
70
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The effect of increased income in rural villages often means that residents desire a larger or new 
house, which poses a threat to the conservation of arable land. Villagers commonly build new 
houses on new plots and leave old houses abandoned.
71
 According to statistical data from China‘s 
Ministry of Land and Resources, the increased area of ‗rural construction land‘ (that is, land used 
for housing and other non-agricultural construction) and decreased arable land from 1999 to 2007 
partly reflects a housing modernisation process.
72
 Some rural residents extend their houses or build 
new ones by illegally taking up arable land for residential plots.
73
 With the depopulation trend, a 
rampantly increasing number of environmentally unsound houses do not represent sustainable use 
of resources, energy and land.
74
 Conserving existing buildings instead of constructing new houses 
facilitates arable land protection. 
 
The use of solid fuels, including agricultural residues, wood, low quality coal and charcoal, is 
another issue in rural China. Household energy consumption has largely relied on non-commercial 
biomass due to limited access to commercial energy before 1993 and the higher price of 
commercial fuels.
75
 Extensive use of solid fuels for heating and cooking in rural China is associated 
with indoor air pollutants (smoke), respiratory health issues and low energy efficiency.
76
 The 
‗Global Burden of Disease Study 2010‘ states that smoke from household burning of solid fuels 
leads to 1.04 million premature deaths annually in China.
77
 In addition, fuel wood burning can 
cause deforestation and black carbon emissions—a major source of global warming.78 In 1997, the 
Chinese Government identified biogas as a sustainable source of rural energy supply, and declared a 
national energy development agenda with increased subsidies for biogas applications, particularly in 
rural regions. In rural Chongqing, fuel wood, crop residues and coal are the most used fuels.
79
 
Biogas installation has started in Chongqing, but the overall target has not been fully achieved 
limited by the government funding for implementation.
80
 The greening of rural energy is proposed 
by sustainable development initiatives and the New Countryside Development program in rural 
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China.
81
 In the 1990s, the Chinese Government launched the Clean Stove Initiative—hoping to 
‗take decades for advanced stoves to reach every household.‘82 180 million stoves were improved in 
the 1990s, but it takes more years to fulfil the wide switching to clean modern fuels.
83
 Rural 
environmental issues will be further discussed in Chapter 3. 
 
 Chongqing and SECQ 2.5
This section delimits the scope of the research in the traditional rural villages of SECQ and justifies 
the study area selection. It discusses the regional social, economic, environmental and cultural 
contexts in these villages and the impact of the contextual factors that must be carefully considered 
for sustaining traditional rural villages.  
 
Chongqing (28°10' ‒ 32°13'N, 105°11' ‒ 110°11' E) is located on the edge of Yungui Plateau in 
Southwest China,
84
 as shown in FIGURE 2.2. It is called ‗Mountain City‘ due to its surrounding 
mountainous topography. The highest point is 950 metres on Mt. Jinyun, while the low-lying areas 
are along the Yangtze River (<200 m).
85
 The overall landscapes in Chongqing represent ‗a gradual 
transition from the higher southern and northern hilly terrain to the lower river valleys.‘86 Five 
major ecological sub-regions are the metropolitan core zone, the west hilly agricultural zone, the 
middle parallel-valley agricultural and forest zone, the soil-erosion-sensitive Three Gorges 
Reservoir zone and the southeast evergreen broad-leaved forest zone.
87
 Most forests are distributed 
on the mountains that surround the city area.  
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FIGURE 2.2 The location of Chongqing and Southeast Chongqing, China 
Source: World Bank, The Urban and Rural Integration in Chongqing, 25. 
 
Chongqing, the largest hinterland city in Southwest China, has an important role in this region both 
historically and today. Chongqing was the nation‘s wartime capital in the 1940s, but has since 
declined in importance and is now designated as the fourth municipality directly under the Central 
Government by Chinese Government in 1997.
88
 The main aim of this designation is to spur the 
development and rejuvenation of Chongqing and ensure its predominant role in Western China.
89
 
Chongqing also serves as a growth centre for the national project—the Western Development 
Program, launched in 2000—to promote modernisation and economic growth in underdeveloped 
Western China. Chongqing‘s social and economic development will continue to have a critical role 
in the country, specifically in the western region. Even as the most significant municipality in 
Western China, the economic activity level in Chongqing is lower than that of east China, which 
can be partly seen from the lower gross domestic product (GDP) per capita in Chongqing. In 2013, 
the GDP per capita in Chongqing was approximately 7,132 USD, and 4,235 USD in SECQ; in 
Beijing it was 15,034 USD, in Shanghai 14,547 USD and in Guangdong, 9,452 USD.
90
 In rural 
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SECQ, the income per capita was 1,120 USD in 2013, lower than the average of 1,343.9 USD. That 
means that even with a rising trend, the income level in both rural SECQ and Chongqing was low. 
 
Chongqing is often viewed as a ‗megacity with vast countryside.‘91 The municipality of Chongqing 
covers an area of 82,400 km
2 
and
 
governs 19 districts and
 
21 counties (autonomous counties).
92
 The 
urban area of Chongqing City is 5,479.3 km
2
, which accounts for only 6.6% of the total 
municipality area.
93
 This urban area covers the intersection region of the Yangtze River and Jialing 
River through urban sprawl.
94
 The vast rural area houses the largest rural population of all China‘s 
prefectural-level cities.
95
 In 2013, the overall population in Chongqing was 29.7 million, of which 
42% was rural.
96
 Agriculture is an important part of economy in Chongqing. In 2010, the field area 
under cultivation was 2.2 million ha, with almost half located in the southeast and northeast parts of 
Chongqing.
97
 The total amount of grain production in 2010 was 11.6 million tonnes, and the three 
main products were rice (5.2 million tonnes), corn (2.5 million tonnes) and wheat (0.5 million 
tonnes).
98
 Oil-bearing crops, vegetables, fruits, tea, tobacco and Chinese herbal medicine are all 
important agricultural products.
99
 In husbandry, the annual output of live pigs, cattle, sheep and 
poultry was up to 20 million chin-heads, 0.5 million chin-heads, 1.9 million chin-heads and 1.9 
billion chin-heads, respectively.
100
 Southeast Chongqing plays an important role in agricultural 
production in Chongqing. 
 
Chongqing is an important ethnic region in China, and its ‗ethnic cultures and their various guises 
can be important actual or potential tourist attractions.‘101 There are 54 minor ethnicity groups (out 
of the total 56 ethnicity groups in China) in Chongqing, and its population of minor ethnicity groups 
(1.8 million) account for 6% of Chongqing‘s total population.102 Miao people and Tujia people are 
the two major groups ,with 1.1 million and 520,000 persons respectively.
103
 They have their own 
languages and dialects, as well as distinctive costumes, music, song and dance, rituals, handicrafts, 
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religious observances and festivals.
104
 Miao women are also notable for their colourful costumes 
and embroidery.
105
 The Tujia dialect and Miao dialect are part of the Tibeto‒Burman language, but 
have no written language.
106
 After significant integration with the Han majority people from 1950s, 
their ethnic identity, including language and costumes, has been weakened.
107
 SECQ is the major 
inhabited area of the minority region, and Diaojiaolou houses belong to the Miao and Tujia 
people.
108
 The SECQ planning strategy is to develop ethnic tourism in this area.
 109
  
 
The vast countryside and the large rural population make rural development in Chongqing an 
important topic in the long term, which is outlined in its overall development planning for 2007‒
2020—its sustainability is further recommended by the existence of a long-term rural development 
plan at local government level.
110
  
 
The current urbanisation rate in Chongqing is lower than in eastern metropolises and cities. 
Comparing the remote sensing data on urbanisation detection, Wenyuan Qu, Shuqing Zhao and Yan 
Sun demonstrate that Chongqing is a late starter of urbanisation from the late 1990s compared with 
metropolises such as Beijing, Shanghai and Guangzhou and China‘s eastern coastal cities.111 In a 
report from the Economist Intelligence Unit, it is projected that ‗the western region will make 
steady gains in growing its urban population, but its urbanisation rate will still lag behind those of 
other region.‘112 Even though the urbanisation potential of Chongqing is higher than other capital 
cities in Western China due to its large rural population, the urbanisation process is likely to ‗take a 
longer time.‘113 In addition, the remote and sparse villages in Chongqing are possibly less touched 
by urban sprawl due to the spatial disparities between rural villages and urbanised areas and the 
region‘s unique mountainous features. As shown in FIGURE 2.3, Chongqing‘s urban sprawl is 
restricted in the river valley by its mountainous geographical features, with broad rural 
peripheries.
114
 Furthermore, SECQ‘s small cities and townships are less developed, of low density 
                                                 
104 Henderson et al., "Tourism in Ethnic Communities: Two Miao Villages in China," 530. 
105 Junkui Bai, "Study of Some Ancient Local Dialect and its Areal Feature in Youshui River Basin of Southeast of Chongqing—
Waxiangtalk, Chinese Language, Tujia Language, Miao Language as an Example Chinese Dialects, of Tujia Language, Miao 
Language as an Example" (paper presented at the Business Management and Electronic Information (BMEI), 2011 International 
Conference on, 13‒15 May 2011), 430; Henderson et al., "Tourism in Ethnic Communities: Two Miao Villages in China," 529. 
106 William J. Frawley, "Tujia Languages" in International Encyclopedia of Linguistics (Oxford: Oxford University Press, 2003). 
107 Xu Wu, "Tujia National Minority," in Berg Encyclopedia of World Dress and Fashion, vol. 6, ed. Joanne B. Eicher (London: 
Berg Publishers, 2010), http://www.bergfashionlibrary.com.ezproxy.library.uq.edu.au/view/bewdf/BEWDF-v6/EDch6037.xml. 
108 Lin Qin, Tujia Architecture, ed. Ling Luo (Changchun: Jilin Literature and History Press, 2014), 12. 
109 Chongqing Bureau for Urban Planning, The Overall Urban Planning of Chongqing Municipality.  
110 Ibid. 
111 Qu, Zhao, and Sun, "Spatiotemporal Patterns of Urbanization over the Past Three Decades: A Comparison between Two Large 
Cities in Southwest China," 724. 
112 THE ECONOMIST INTELLIGENCE UNIT, "China‘s Urban Dreams, and the Regional Reality," 16. 
113 Ibid., 16. 
114 World Bank, The Urban and Rural Integration in Chongqing, 5. 
30 
and hardly able to sprawl rapidly in the short term.
115
 Therefore, SECQ is an ideal study area for 
examining traditional rural housing.  
 
 
FIGURE 2.3 Spatial distribution of urbanisation intensity index for Chongqing from 1976 to 2010 
Source: Qu, Zhao, and Sun, "Spatiotemporal Patterns of Urbanization over the Past Three Decades: A Comparison 
between Two Large Cities in Southwest China," 732. 
 
Chongqing has seen a rising number of out-migrant labourers in recent years.
116
 Out-migration of 
rural labour is a common phenomenon in SECQ and Chongqing, in line with the national trend. In 
2011, the number of rural out-migrant labour was 9.0 million—accounting for about 55.8% of 
Chongqing‘s total rural labour forces, rising from only 3.5 million in 1997.117 In 2013, the number 
of rural out-migrant labour in SECQ was 2.05 million, accounting for 26.8% of its entire 
population.
118
 Increased labour out-migration had grown the income per capita in rural Chongqing, 
from 1,540.6 USD in 2012 to 1,728.9 USD in 2013.
119
 The percentage of income from labour 
migration was 35.6% in 2012 and 38.1% 2013.
120
  
 
Accompanied by the Western Development Program, development in Chongqing attracts rural 
labourers working within the province. A recent major change of rural out-migration is that more 
labourers seek jobs inside Chongqing rather than working outside it, which provides the labourers 
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with more chances to stay in their home villages and become more involved in agricultural 
production.
121
 In 2014, 1.24 million rural out-migrant labourers worked inside Chongqing, while 
8.08 million worked outside.
122
 The majority of rural labourers have received primary and middle 
schooling, and their average years of schooling are quite low, as shown in TABLE 2.2. 
 
TABLE 2.2 The years of schooling of the rural labours in Chongqing 
 1997 2003 2007 
Average years of schooling 7.2 7.4 7.7 
Percentage of people with different years of schooling (%) 
Illiteracy 7.1 6.9 5.8 
Primary school (1‒6 years)  45.3 40.1 35.5 
Middle school (7‒10 years)  41.5 46.5 49.2 
High school (11‒12 years)  5.2 4.9 6.4 
Vocational training and education (11‒12 years)  0.6 1.4 2.2 
Tertiary education 0.2 0.3 0.8 
Total 100.0 100.0 100.0 
Source: World Bank, The Urban and Rural Integration in Chongqing, 36. 
 
The comparatively low rate and pace of urbanisation and lower economic level actually provides 
the time and opportunity to test the strategies produced in this thesis for Chongqing‘s future 
development. The Chinese Government is continuously testing various densities and models of 
rural housing development in multiple areas against their social, cultural and environmental 
goals.
123
 There is not a universal solution for rural housing in China, because sustainable housing is 
tightly related to its specific local context, including land use and residential density, economic 
level, virtual values and social status.
124
 This thesis is based within the local context of rural SECQ, 
but is possibly relevant to application in other similar contexts, such as Guizhou, Sichuan and 
Hunan in Western China. Due to Chongqing‘s leading role in Western China, the solutions offered 
in this thesis might provide a model for other parts of the western region.  
 
SECQ is a large regional area of Chongqing, located in the Wuling Mountainous Area, as shown in 
FIGURE 2.2. It consists of Qianjiang District, Xiushan County, Pengshui County, Shizhu County 
and Youyang County. Its landscapes are diverse, ranging from hills to low-medium mountains, and 
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the forest area (% land area) is 30.
125
 In 2013, the population of SECQ was 2.78 million, declining 
at a rate of 0.8% per annum, and SECQ has the lowest urbanisation rate in Chongqing—34.64%, 
increased by 1.28%.
126
 The city density and population density are quite low at 141.83 capita/km
2
,
 
compared to the average density of 266.67 capita/km
2 
in Chongqing.
127
 The GDP of SECQ was 
11.4 billion, accounting for only 5.6% of the GDP of Chongqing, and its GDP per capita was 59.4% 
of the average data in Chongqing.
128
 This shows a lower economic level than other regions of 
Chongqing.
129
 
 
This data shows that SECQ is generally a less developed region with a broad rural area, less 
urbanised and less productive than other parts of Chongqing. It is a research object with potential 
for further development, which provides a model for testing how to deal with profound changes in 
less developed traditional villages. The coastal villages near metropolises such as Guangzhou and 
Shanghai have been the subject of considerable research and investment, and this thesis aims to fill 
the study gap of sustainable development of ethnic villages in SECQ.
130
  
 
Rural villages in SECQ are described as lacking infrastructure and services.
131
 Access to adequate 
sanitation facilities and waste management systems has not yet been sufficiently addressed in rural 
China, which seriously threatens rural residents‘ health and the rural ecosystem.132 Rural garbage 
without proper treatment in China was estimated to be 180 million tonnes in 2005.
133
 As pointed out 
in a report from the World Bank, only 61.8% of the villages had clinics inside them or within a 5 
km radius, and 59.5% of the villages had a nursing home—a low rate compared with rural villages 
in east China.
134
 In 2007, 93.4% of villages had piped water from underground, 7.9% had sewage 
disposal and 26.3% had waste management systems.
135
 Rural domestic waste in China is expected 
to increase in the future.
136
 Insufficient sanitation facilities and waste management systems in rural 
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China threat rural residents‘ health and rural ecosystems.137 Rural solid waste without proper 
treatment in China was estimated at 180 million tons in 2005, which has since increased greatly.
138
 
The World Bank thus started to assist rural development in SECQ to improve public infrastructure 
and services, including roads, water supply, employee training and primary health care, from 
2008.
139
 Road construction and traffic development has significantly tightened rural‒urban 
connections and created more communication and mobility between urban and rural regions.  
 
This thesis generally defines most residents living in remote traditional villages as in the lower or 
middle band of income in China. Therefore, the strategies recommended in this thesis are low-tech 
and take affordability into consideration. Affordability in improving existing houses must address 
cost efficiency in constructing improvements as well as the ongoing operational process afterwards. 
Considering the agricultural basis in rural China, whether existing houses support home production 
or other economic activities is an important factor examined in this research. 
 
As discussed in the introduction, one of the primary aims of this thesis is to explore how to include 
the traditional rural houses of SECQ into China‘s national environmentally sustainable goals. 
Thereby, it is important to first understand the climate surrounding rural housing. SECQ is 
classified in China as a ‗hot summer and cold winter zone‘, and is typified by hot wet summers with 
high humidity year-round.
140
 Its climatic data is described in TABLE 2.3. 
 
TABLE 2.3 Climate Data of SECQ 
 
Source: Yi Jiang, The Meteorological Data Set Specialized in China's Architectural Thermal Environment Analysis, 
Beijing: China Architecture & Building Press, 2005. 
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FIGURE 2.4 The location of Chongqing on the world map of Koppen-Geiger climate classification 
Source: M. C. Peel, B. L. Finlayson, and T. A. McMahon, ―Updated World Map of the Köppen-Geiger Climate 
Classification,‖ Hydrology and Earth System Sciences, 11 (2007): 1633‒44. 
 
Situated in a foggy mountainous area, solar access is low—the annual insolation duration is less 
than 1000 hours, and the average annual percentage of sunshine is only 22%.
141
 The distribution of 
solar radiance is seasonally uneven: winter and spring are weak, while the strong solar radiance in 
July and August is 944.4MJ/m
2
 in July and August, accounting for about 30% of the year.
142
 
Therefore, the potential for solar energy collection in this region is limited, especially in winter, 
which is also can be seen on the world map of Köppen-Geiger climate classification (see FIGURE 
2.4). The annual wind direction is mainly from north to northwest, and annual speed is relatively 
low, below 5 m/s most time of the year.
143
 SECQ has a perennial gentle breeze and there might be 
opportunities to use the wind for cooling and energy production.  
 
In summary, SECQ has a hot humid summer, cold winter and warm spring, with long frost-free 
periods, weak solar radiation and abundant rain. The temperature difference between day and night 
is normally small, with a minor daily temperate range of 6 to 8 degrees.
 144
 The climatic data helps 
develop an understanding of existing Diaojiaolou houses‘ environmental performance and informs 
                                                 
141 Li Baizhan et al., "Climatic Strategies of Indoor Thermal Environment for Residential Buildings in Yangtze River Region, 
China," Indoor and Built Environment 20, no. 1 (2011): 103. 
142 Yong Ding et al., "Effect of Natural Resource on Improving Indoor Thermal Environment in Chongqing," Frontiers of 
Architecture and Civil Engineering in China 3, no. 2 (2009): 211. 
143 No accumulating accessible climatic data is obtained in SECQ and the data from Youyang has been used instead. 
144 Chen, Chongqing Yearbook 2011. 
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recommendations for improving thermal performance, which is further discussed in chapters 5 and 
8. 
 
 Conclusion 2.6
The investigation of rural context has shown the changing and complex landscape for housing in 
China. Labour out-migration in rural China, although limited by the household registration system 
and land policies, has increased the rural population‘s mobility, diversified economic activities, 
improved household income, prompted the modernisation process and led to demographic and 
household shifts in the rural communities. At the same time, environmental issues add complexity 
to rural housing, including encroachment on arable land, lack of infrastructure and use of solid fuels. 
It is necessary to examine whether existing rural housing has adequately addressed or adapted to the 
changes of the dynamic economic, environmental and sociocultural conditions. 
 
SECQ has been recognised as a significant study area. Rural housing research in this region 
provides a model to underpin specific settings consisting of geographical uniqueness, the long-term 
target of rural development, the flagship role in Western China, the abundance of minor ethnicity 
cultures, the slower pace of urbanisation and the subtropical climate in Chongqing. It diversifies the 
Chinese Government‘s efforts to test different densities and models of rural housing development. 
The study in rural SECQ demonstrates one model of possible response to the changing rural context. 
It should be noted that the ultimate consequences of those changes might vary across China within 
different areas; this research largely uses the specific context of SECQ. However, these research 
methods can potentially be tailored to apply to other regions of China. 
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Chapter 3: Sustainability and Sustainable Housing in China and 
Rural SECQ 
 
China is at a crossroads ... Currently one-third of China‘s rivers are polluted; one-fourth 
of its territory is desert while another one-third suffers from severe soil erosion and 
drought; more than three-fourths of its forests are gone; urban residents are forced to 
breathe air containing lead, mercury, sulphur dioxide and other elements of coal-burning 
and car exhaust. The number of cars is expected to grow from 33 million to 130 million 
in the next 12 years, and every 30 seconds a baby is born with pollution-related birth 
defects.1 
‒ Michael Standaert 
 
 Introduction 3.1
Having offered a general understanding of the radical changes in rural China, particularly in rural 
SECQ, in Chapter 2, this chapter establishes the necessity of situating and incorporating traditional 
rural housing within China‘s overall sustainable practices and development. A brief review of the 
history and current status of sustainable development in China establishes the political context, 
which reinforces the importance and urgency of sustainable architectural practices, including the 
existing houses in traditional rural villages in SECQ. Sustainable housing standards and the policies 
of traditional village preservation in rural SECQ are reviewed to build up a regulatory framework 
for the practical application of this research. The policies for these two issues have seldom been 
formally linked, and better coordination helps to identify the gaps in and between existing policies 
and provide a more comprehensive framework. As a result, an initial framework for sustainable 
housing design considerations in SECQ is developed in order to evaluate the sustainability-related 
performance of existing Diaojiaolou houses. 
 
 Definition of sustainability  3.2
With global alerts about environmental degradation and resource depletion becoming common 
place, the concept of sustainability has become part of the discourse of development since the 1980s, 
introduced by a range of United Nation conferences (including Stockholm in 1972, Montreal in 
1987, Rio de Janeiro in 1992, Istanbul in 1996 and Kyoto in 1997). The meanings of the terms 
                                                 
1
 Michael Standaert, "China Turns to Clean Tech to Stimulate its Economy," San Francisco Chronicle, May 10, 2009, p. A21, 
quoted in Kassiola, Joel Jay, and Sujian Guo, China's Environmental Crisis: Domestic and Global Political Impacts and Responses. 
New York: Palgrave Macmillan, 2010.  
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‗sustainability‘ and ‗sustainable housing‘ are generally vague and not universally accepted.2 A 
working definition is required for this thesis. 
 
The most widely used definition of sustainable development is from the report Our Own Future by 
the World Commission in Environment and Development in 1987:‗development that meets the 
needs of the present without compromising the ability of future generations to meet their own 
needs.‘3 Even though there are various interpretations of this definition, it is generally 
acknowledged that sustainability requires reconciling three pillars—environment, society and 
economy.
4
 In 2006, the United Cities and Local Governments conference implemented culture as 
the fourth pillar for human rights and cultural diversity.
5
 Sustainability is thus viewed as a notion of 
multiple dimensions. 
 
Sustainability is consistent with traditional ethics in China. The idea of harmony between humans 
and nature has been established in the traditional Chinese culture which is well reflected in its rich 
philosophical traditions—Taoism, Buddhism and Confucianism.6 The Confucian scholar Mencius 
recognised the inseparable intimacy of humans and nature through the idea of ‗the integration of the 
sky and human‘ (tian ren he yi), which encourages human abeyance to objective natural laws and 
respect for metaphysical rules that people do not necessarily understand.
7
 This reflects a respect for 
nature and the importance of working under ‗natural rules‘ rather than an emphasis on the 
dominance of humanity‘s presence. For neo-Confucians, human beings are ‗organically connected 
with rocks, trees, and animals and form one body with the universe,‘ philosophies that need to guide 
human development for the mutual benefit of all involved.
8
 Taoism teaches that ‗Man takes his law 
from the Earth; the Earth takes its law from Heaven; Heaven takes its law from the Tao (the Way or 
the Course). The law of the Tao is its being what it is.‘9 These ideas of different schools illustrate 
the human relationship with nature, as everything grows in accordance with divine law, and 
everything is intrinsically interconnected. In sum, the land-based livelihood of traditional Chinese 
                                                 
2 Heather M. Farley and Zachary A. Smith, Sustainability: If it's Everything, is it Nothing? (New York: Routledge, 2013), 5. 
3 UNCEP, Our Common Future: World Commission on Enviroment and Development (Oxford; New York: Oxford University Press, 
1987), 8. 
4 OECD, Sustainable Development: Critical Issues (Paris: Organization for Economic Cooperation and Development, 2001); United 
Nations General Assembly, 2005 World Summit Outcome, Resolution A/60/1 (adopted by the General Assembly on 15 September 
2005). 
5 United Cities and Local Governments, Advice on Local Implementation of the Agenda 21 for Culture (document presented at the 
first meeting of the Committee on cultura of UCLG, Barcelona, 2006); Key Ideas on the Agenda 21 for Culture (2006). 
6 Jiaobao Wen, The People's Republic of China National Report on Sustainable Development (Beijing: The Central People's 
Government of the People's Republic of China, 2012). 
7 W. H. Hou, "Reflections on Chinese Traditional Ideas of Nature," Environmental History 2, no. 4 (1997): 483. 
8 Weiming Tu, "The Continuity of Being Chinese Visions of Nature," in Nature in Asian Traditions of Thought, ed. Mary Evelyn 
Tucker and John Berthrong (Albany, NY: State Unviersity of New York Press, 1989), 113. 
9 Laozi and D. C. Lau, Tao Te Ching, vol. L131.(Baltimore: Penguin Books, 1963), ch25. 
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society has established ‗a rich compendium of knowledge on how to live relatively sustainably on 
the land over time.‘10 
 
However, Chinese traditions of collective responsibility and respect were largely erased in the 
twentieth century through radical campaigns, such as the purging of the ‗Four Olds‘ (old ideas, old 
culture, old customs and old habits) in the Cultural Revolution.
11
 Since 1978, rapid industrialisation 
and economic development has led to ‗high pollution, high development‘ in the last decades in 
China. In recent years, Chinese authorities have come to realise the importance of seeking a balance 
between unimpeded economic growth and enhanced environmental protection.
12
 
 
The definitions of sustainability by Chinese government are based on the definition given in the 
World Commission in Environment and Development conference, which are too vague and unclear 
to indicate the specific aims and strategies. In 1996, President Zemin Jiang defined sustainable 
development as that which ‗considers not only the needs of current development but also the future 
requirements—we cannot compromise the needs of future generations to satisfy our needs.‘13 This 
definition was further interpreted in the 2012 People‟s Republic of China National Report on 
Sustainable Development as ‗increasing the total quality of life within the environmental carrying 
capacity…improving the efficiency of natural resource use to protect the ecological environment, 
and coordinating the relationship of social and economic development and natural resources 
consumption.‘14 The two definitions are closely linked to the directing political initiatives in China, 
but explicit goals and solutions are not explained; additionally, ecological philosophies embodied in 
traditional Chinese culture are not reflected in the definitions. 
 
Bring together the international and Chinese definitions, this thesis defines sustainability as a long-
term balance of four dimensions—environmental, economic, social and cultural dimensions 
integrated to achieve environmental responsibility, economic viability, social equity and cultural 
viability. This definition is proposed based on the four pillars of sustainability and Chinese cultural 
tradition of balancing the whole system, in order to achieve the ultimate goal of creating a harmony 
relationship between human and nature. It embraces a comprehensive understanding of the current 
                                                 
10 Steffen Böhm, Zareen Pervez Bharucha, and Jules Pretty, Ecocultures: Blueprints for Sustainable Communities (New York: 
Routledge, 2015), 15. 
11 Bryan Tilt, The Struggle for Sustainability in Rural China: Environmental Values and Civil Society (New York: Columbia 
University Press, 2010), 5. 
12 Elizabeth Economy, The River Runs Black: The Environmental Challenge to China's Future (Ithaca: Cornell University Press, 
2005), 129. 
13 Zemin Jiang, "Talk in the Central Family Planning Conference," accessed 6 December 2014, 
http://rkjsw.sh.gov.cn/dr/impdoc/leader/coreleader/2001-12-25/0010469.html?openpath=spfp/impdoc/leader. 
14 Wen, The People's Republic of China National Report on Sustainable Development, 4. 
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international agenda towards sustainable development and the Chinese context, and this definition 
sets the basis for the research of sustainable housing in this thesis.  
 
 Sustainable development—the Chinese Government perspective 3.3
A review of policies and legislative initiatives in China demonstrates an active governmental 
response to global sustainability strategies, which delineates the practical and legal contexts of 
sustainable architectural practice. The internal and external pressures of sustainable development 
identified in this section require an immediate architectural response.  
 
China‘s participation in milestone international conferences initiated the implementation of 
sustainable development discussed below, and laid the foundation for its national targets and 
strategies. In 1987, China was involved in compiling the UN Our Common Future report, and 
signed the Rio Declaration on Environment and Development and Agenda 21 in 1992.
15
 To 
strengthen its commitment to global sustainable development, the Chinese Government started to 
work on national policies, legislations and institutions to transform the methods of national 
development for economy, society and the environment.
16
 In March 1994, China‘s Agenda 21—
White Paper on China‟s Population, Environment and Development in the 21st Century was 
published; this is the first official guide document designed by the central government, aiming to set 
the national plans for economic and social development. In 1996, sustainable development was 
officially launched as one of the seven basic state policies. In 2000, China‘s government elaborated 
on sustainable development in its Five-Year Plan (2001‒2005) for the first time, in which it 
addressed the goal of integral sustainable development in social, ecological and economic fields and 
made specific implementation targets of controlling the rate of population growth, protecting 
natural environment and reducing emissions.
17
 Sustainable development in China was rekindled and 
prioritised by the 11
th
 Five-Year Plan that proposed to build a ‗harmonious, resource-efficient and 
environment friendly society‘ in 2004.18 In the 12th Five-Year Plan (2011-2015), a more 
environmentally sustainable direction of the nation‘s development was initiated through the means 
of ―controlling the overall emission of pollutants; improving people‘s living quality by enhancing 
environmental management and protecting drinking water; promoting green development and 
                                                 
15 Yi Wang, Honglie Sun, and Jingzhu Zhao, "Policy Review and Outlook on China's Sustainable Development since 1992," Chinese 
Geographical Science 22, no. 4 (2012): 382. 
16 Ibid., 383. 
17 Rongji Zhu, Report About the Tenth Five-Year Plan of Civil Economic and Social Development, ed. State Council of the People's 
Republic of China (Beijing: 2001). 
18 CPGPRC, The Five-Year Plan of China (2005‒2010), ed. The Central People's Government of the People's Republic of China 
(Beijing: The Central People's Government of the People's Republic of China, 2004); The Five-Year Plan of China (2011‒2015), ed. 
The Central People's Government of the People's Republic of China (Beijing: The Central People's Government of the People's 
Republic of China, 2010). 
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environment protection; further establishing international cooperation to address global 
environmental issues.‖19 The top-down policies on environment protection and sustainable 
development have improved significantly in the past decades in China, and its environmental legal 
framework has been much developed. 
 
The principles of sustainable development in China have been refined to a set of more forward 
dimensions to direct all aspects of development in the latest government documents; these are 
summarised below: 
 ensuring intergenerational equity, social equity and equity between nature and humans; 
 conserving biodiversity; 
 reducing resource consumption and exploitation; 
 building a resource-efficient and ecologically friendly society; 
 coordinating the relationship between social and economic development and environment 
protection; 
 building reciprocal relations between nature and humans; 
 adjusting industry structure for resource-use optimisation and environmental protection; 
 global collaboration; 
 giving equal attention to social and economic growth and environment.20 
 
Even with the Chinese government‘s rising awareness of environment protection and its great 
attention given to sustainable policies, there are remaining issues ‗that impede the potential for 
larger-scale success and long-term sustainability.‘21 Albeit the implementation of the sustainability 
policies since 1996, pollution, land degradation and water quality have rapidly deteriorated. There 
are three major issues found in China‘s current sustainable development agenda: 
 
Firstly, the overall situation of environmental problems continues to intensify with increased 
national economic and social pressures, despite some achievements such as reduction of sulphur 
dioxide emissions, improvement of environmental infrastructure and strengthened accountability 
and enforcement of environmental legislation over the past five years.
22
 A series of serious 
pollution events—for example, the heavy smog and haze smothering most cities and water pollution 
                                                 
19 Qingfeng Zhang and Robert Crooks, "Toward an Environmentally Sustainable Future: Country Environmental Analysis of the 
People‘s Republic of China," (Mandaluyong City, Philippines: Asian Development Bank, 2012), xx; CPGPRC, "The Five-Year Plans 
of People's Republic of China (2011-2015)," ed. The Central People's Government of the People's Republic of China (Beijing2011). 
20 Zhang and Crooks, Toward an Environmentally Sustainable Future: Country Environmental Analysis of the People‟s Republic of 
China. 
21 World Bank, "China—Accelerating Household Access to Clean Cooking and Heating," 65. 
22 CCICED, Assessment of Pollution Reduction in the 11th Five-Year Plan Period (Beijing: China Council for International 
Cooperation on Environment and Development, 2011), 32. 
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became notable since 2014—have called into question China‘s current methods for tackling 
environmental issues.
23
 Even though the 11
th
 Five Year Plan has identified the significance to 
control air pollution, the outcomes are not positive and the overall environment quality is declining. 
As reported by the Asian Development Bank in 2013, ―less than 1% of the 500 largest cities in the 
PRC meet the air quality standards recommended by the World Health Organization, and 7 cities in 
the PRC are ranked among the 10 most polluted cities in the world.‖24 Other urgent environmental 
problems in China involve serious crises in water pollution, water scarcity and solid waste 
disposal.
25
 Moreover, this deteriorating overall situation is incurring significant economic costs. The 
annual economic costs of resource and environmental degradation were up to 13.5% of the GDP in 
2005.
26
 The costs from premature death related to air pollution were estimated at 1.4 trillion US 
dollars in China in 2010.
27
  
 
Secondly, energy consumption in China has increased rapidly over the past decade, as shown in 
FIGURE 3.1. China is still the largest energy consumer and producer in the world, and its depletion 
of natural resource and pollution is enormous.
28
 The enormous consumption is related to its 
industrial process that supports not only national development and private consumption, but also 
global economic development.
29
 As an important manufacturing centre in the world, the resource 
depletion and emission of pollutants in China are highly linked to the production of goods for 
export.
30
 Besides, the nation‘s internal concerns for population growth, poverty eradication, urban‒
rural construction and economic development lead to further aggravation of ecological deterioration, 
as demonstrated by Richard Brubaker.
31
 Per capita energy consumption rose by 297% between 
2003 and 2012.
32
 Continued reliance on coal and other fossil fuels as principle energy sources 
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exacerbates environmental pollution, despite the comparatively tiny increase in alternative energy 
production such as wind, solar, hydro and nuclear power, as shown in FIGURE 3.2.
33
 Reliance on 
coal and fossil fuels also increases carbon dioxide emissions, which is a major cause of climate 
change.  
 
 
FIGURE 3.1 Total Energy Consumption in China 2003‒12. 
Source: NBSPRC, 2012 Census, ―National Data,‖ http://data.stats.gov.cn. 
 
 
FIGURE 3.2 Components of the Energy Mix in China 2003‒12.  
Source: NBSPRC, 2012 Census, ―National Data,‖ http://data.stats.gov.cn. 
 
Thirdly, China is facing the difficult of implementing and enforcing its policies and regulations, 
especially at the municipality and local level.
34
 Due to their administrative hierarchy and lack of 
accountability for environmental regulation breaches, some local governments, as the Minister of 
Environmental Protection in China notes, ‗give permission to polluting industries for instant 
economic benefits while lacking incentives to enforce national regulations for environment 
protection, and their short-sightedness leads to the incidence of environmental law offences and 
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pollutions.‘35 Another issue that also increases the difficulty of the regulations‘ effective 
enforcement is that, there are sectoral and local regulations authored by different government 
departments at different phases—they are enforced by separate department and have different 
rules.
36
 In 2013, Premier Keqiang Li expressed the resolution of the Chinese Government to take 
forceful measures to solve worsening pollution.
37
 It is necessary to improve the governments‘ 
performance comprehensively at multiple levels to conduct environmental supervision and 
administrative law enforcement at local levels.
38
  
 
In sum, sustainable development in China could have a vital impact both nationally and globally, 
and its intensive external and internal factors call for a strong commitment to sustainable 
development. The policies changes have strengthened the urgency and importance of assuming 
sustainable responsibility in all realms and processes, including architectural practices and village 
development. However, with regard to the problems identified above— not well controlled 
ecological deterioration and other barriers, sustainable development in China has a long way to go. 
This kindly indicates that the broad and general aims of policies without detailed explanation of 
practical application or action at down level are insufficient to make significant changes in practice. 
As a result, more specific and effective measures and actions are needed to address the complex and 
challenging issues and make difference. This thesis aims to develop specific for recommendation 
for practice in the vernacular settlements in SECQ to address the current gap. As the building sector 
in China places significant pressures on energy use, its future sustainability will play an important 
role in achieving overall national and global targets of reducing emissions.
39
 China‘s Agenda 21 
emphasises the importance of sustainable building development to satisfy increasing housing needs 
both in cities and rural regions, which will be examined in the following sections.
40
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 Sustainable housing 3.4
Housing is an important element contributing to people‘s quality of life, with the potential to 
enhance social cohesion and suit the natural environment. A global desire for sustainable housing in 
response to addressing environmental risks has developed over the past few decades.
41
 Sustainable 
housing, as a broad and comprehensive term connecting to environmental, economic, social and 
cultural factors, is linked to the broader concept of sustainable human settlements, which 
… entails their balanced geographical distribution or other appropriate distribution in keeping 
with national conditions, promotion of economic and social development, human health and 
education, and the conservation of biological diversity and the sustainable use of its components, 
and maintenance of cultural diversity as well as air, water, forest, vegetation and soil qualities at 
standards sufficient to sustain human life and well-being for future generations.
42
 
This quote from The Habitat Agenda, produced from the United Nations Conference on Human 
Settlements in 1996, implies that sustainable housing needs to address physical issues, such as 
providing a healthy indoor environment, improving resource and energy use efficiency and 
reducing negative environmental impacts. Human elements are also integrated into this process, 
such as social and cultural demands and residents‘ satisfaction and acceptance. All these issues need 
to be defined within their social and political contexts—‗with the economy as [a] regulating system, 
with research supporting solutions, and culture and sometime[s] religion as a structuring 
framework.‘43  
 
In China‘s Agenda 21, the main aims of sustainable housing are to create a healthy, habitable and 
comfortable living environment, promote overall sustainable development and encourage public 
participation in maintenance and awareness.
44
 To achieve the three aims for sustainable housing in 
China, six instruments are identified: accelerating urbanisation; improving basic infrastructure 
construction and enhancing liveability; improving living environments; providing adequate housing 
for all; advancing the sustainable development of housing; and improving the energy efficiency of 
housing and communities.
45
 However, these aims and instruments are generalised and vague at the 
policy level, and they lack detail or explanation of how specifically to make different places 
sustainable. 
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The meaning of the term ‗sustainable housing‘ is often vague in literature, and a unitary definition 
is absent due to varying contexts. As discussed earlier, it is generally recognised as a 
comprehensive term encompassing the four dimensions of sustainability—environmental, social, 
cultural and economic considerations in this case in the context of housing. Based on that given in 
subsection 3.3, the definition of sustainable housing in this thesis emphasises a balance between the 
four aspects, and more specifically—with energy and resource efficiency that reflects its local 
context, including climate, culture and society, and that can ‗minimize the impact on the 
environment and…maximize the well-being of people.‘46  
 
This thesis is based in a particular region—SECQ—and therefore the research of sustainable 
housing needs to be locally based within its context. This research in context is important because it 
is a real example with particular responses to real-life conditions, such as local economic level, 
virtual values and social and natural environment. Although the four dimensions of environmental, 
social, cultural and economic sustainability are frequently advocated, this thesis mainly discusses 
two dimensions of sustainable housing —environmental sustainability and socio-cultural 
sustainability and how they working together towards a sustainable end in the following section, as 
related to housing in the rural area of China.  
 
3.4.1 Environmental sustainability 
The environmental aspect of sustainable housing has seemingly attracted substantial scholarly 
interests since the 1990s.
47
 The environmental aspect is centred on physical forms, strategies and 
technologies to improve house performance in terms of promoting residents‘ thermal comfort, 
increasing energy and resource efficiency and reducing environmental threats.  
 
Extensive research focusing on ―theoretical approaches, design strategies and technical solutions‖ 
has been put forward for environmentally sustainable building design, and there are different tools 
to define and measure the sustainability of buildings in different projects and design process.
48
 The 
concept of the lifecycle was an important idea introduced (with the consideration of the cost of 
demolishing buildings) in the architectural field in the 1970s. In the book Cradle to Cradle: 
Remaking the Way We Make Things, William McDonough and Michael Braungart argue that there 
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should be no waste ‗thrown away‘ and that lifecycle costs continue even after buildings have been 
dismantled.
49
 Building Environmental Assessment Tools have thus been introduced to rate the 
environmental performance of sustainable housing over a building‘s lifecycle, such as Building 
Research Establishment Environmental Assessment Methodology (BREEAM) in the UK and 
Leadership in Energy & Environmental Design (LEED) in the US.
50
 These international 
environmental assessment tools lack a consensus to the initiative of green building because the 
assessment tools are reconciled according to a variety of cultural viewpoints and different 
expectations of national team members.
51
 
 
In the 1990s, various researchers broadened the criteria of environmentally sustainable architecture 
design, but there is not a common criterion due to the complexity and uncertainty of design 
considerations of environmental aspects.
52
 Firstly, the scope of environmental design differs among 
researchers‘ and designers‘ interpretations and the situations of their decision making. For example, 
Dorothy Mackenzie prompts the integration of sustainability considerations and categorises them 
according to site, energy efficiency, heating, materials, building control, ventilation and cooling.
53 
In Green Design: Design for the Environment, Brenda and Robert Vale expand the emphasis of 
abstract green design principles focused on technology to a more human-centred and 
environmentally sensitive approach by examining architectural history. Secondly, the complex 
nature of environmental issues requires designers to seek a balance between different solutions and 
measures. There seems to be little possibility of fulfilling all elements on a sustainability checklist 
due to overlaps or conflicts between the means of achieving sustainability. Brenda and Robert Vale 
discuss the interrelatedness of green principles by looking at case studies, and conclude that 
it is not easy to find buildings that embody all the principles of green architecture, for a green 
architecture is yet to be realized. Nevertheless … it is possible to construct an architecture that 
embraces the majority of the principles.
54
 
That is, on any checklist of sustainable housing principles, one individual measure probably has a 
good outcome by itself but may not work together with others, or leads to a ‗rebound effect.‘55 For 
example, if insulation is added to an existing building, this consumes more building material 
leading to an environmental impact. There are overlaps, too. For example, to use material efficiently 
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might also lead to energy efficiency, since the energy used to produce and transport materials is also 
reduced.  
 
Environmentally sustainable design is not purely technological solutions, and it has to consider the 
social, cultural and economic factors regarding practical application. For example, economic 
constraints are an important factor that impacts the implementation of a technical system in 
developing countries, where most local people are not able to afford very expensive environmental 
measures, such as photovoltaics. Initial cost of some advanced technologies are much expensive 
than conventional technologies, and this is a reason that solar panels are not as commonly used in 
China as in Australia. Likewise, a low-tech sustainable construction built with rammed earth may 
not suit resident‘s aesthetics for a modern house. 
 
Environmental improvements need to be considered at the level of the collective good, rather than 
only being considered for individual benefit. For example, solid fuels (such as biomass and coal) 
are widely used in rural household of China for their cheaper prices compared to commercial fuels 
(such as natural gas and Liquefied Petroleum Gas), as discussed in subsection 2.3.3, but the related 
respiratory diseases of residents can incur the government more costs for health care and human. 
That means the individual deed of each household can lead to a negative impact at a higher level—
the community level. The related issue of carbon dioxide sequestration can cause even more costs, 
and global warming results in more financial and environmental costs on a global scale. In this case, 
government subsidies and other financial support are needs to promote sustainable activities.
56
 
There must be a balance between people‘s economic benefits and national and global benefits, thus 
national policies should make environmental measures beneficial at the local scale. It also implies 
that economic aspects to support sustainable development need to be viewed not only in terms of 
short-term economic gains, but also in terms of long-term integrated achievements for ecosystems 
and society.
57
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3.4.2 Social and cultural sustainability 
Social sustainability and cultural sustainability are both key dimensions of overall sustainability, 
and deserve research of their own; however, they are often connected and inseparable, and usually 
work together to set social norms for sustainability.
58
 This thesis combines the investigation of these 
two dimensions and discusses their relevance to sustainable housing together. 
 
In China, research into sustainable housing from the viewpoint of socio-cultural sustainability is 
less compared to research into sustainability‘s physical aspects.59 Even though sustainable 
development is demonstrated as ‗people-centred‘ development, there is not always a clear definition 
or interpretation of sociocultural sustainability in the existing sustainable housing policies. To fix 
this gap, this section is necessary to discuss the interpretation of social and cultural sustainability 
first.  
 
Through Chiu‘s research in the realm of housing in Hong Kong, three key aspects of social 
sustainability are summarised as, ‗social norms put social limits to environmental development;‘ 
‗the achievement of ecological development needs the support from social conditions;‘ 
‗(sustainability requires) emphasis of social cohesion, stability, and improvement in the quality of 
life.‘60 She further specifies the social dimension as:  
1) the social preconditions conductive to the production and consumption of environmentally 
sustainable housing;  
2) equitable distribution and consumption of housing resources and assets; 
3) harmonious social relations within the housing system; 
4) an acceptable quality of housing and living environment.
61
 
 
There are three interpretations of Chiu‘s study discussed above. Firstly, social factors can be 
constraints that exert enormous influences on the physical sustainability of housing. All human 
actions affecting ecosystems are part of social activities, and therefore, they are a kind of 
manifestation or reflection of physical and non-physical social factors confined by their specific 
social norms. Howard Davis demonstrates that buildings produce social processes that vary 
systematically across places and over time—they are not individual creations separate from their 
social context.
62
 The overall concept of sustainable housing must also incorporate cultural and 
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social elements to align with definitions of sustainability and ensure that communities can make 
changes that will be accepted and carried on over many years.  
 
Secondly, social conditions are underpinning the achievement of sustainable development. That 
means values and rules within a social context set the basis for the distribution of resources and 
assets between the present and future generations.
63
 The natural world provides merely resources 
and capacities, while the social world proceeds with scientific and technological support to improve 
technical services, affordability and social acceptability to meet sustainable housing demands.
64
 
Mark Bhatti, Jane Brook and Michael S Gibson summarise that sustainable housing development is 
a transition of natural resources from labour power and technical solutions into a liveable space.
65
 
The concept of environmental awareness is increasingly integrated into institutions and the social 
changes are already happening world widely, which changes the ideology of people and helps to 
promote sustainable development. 
 
The third interpretation attends to the social and humanistic relations with inhabitants and their built 
environment, both for the present and future generations. Humanistic requirements are an important 
component of sustainable housing, since the improvement of quality of life promulgated by 
sustainable housing requires a high level of inhabitant satisfaction and addresses end-users‘ needs 
within their social context.
66
  
 
The definitions of culture and cultural sustainability helps clarify the cultural issues related to 
sustainable housing. In the Mexico City Declaration on Cultural Policies, UNESCO defines culture 
as ‗the whole complex of distinctive spiritual, material, intellectual and emotional features that 
characterize a society or group. It includes not only the arts, but also modes of life, the fundamental 
rights of the human being, value systems, traditions and beliefs.‘67 Cultural sustainability is defined 
by the Sustainable Development Research Institute as ‗the ability to retain cultural identity and to 
allow change to be guided in ways that are consistent with the cultural values of a people.‘68 The 
two definitions show that environmental, social and economic sustainability are embraced in the 
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cultural sustainability, because human activities in the environmental, social and economic fields 
are all related to ―culturally specific values, beliefs, attitudes, knowledge and behaviours.‖69 
 
The shift to a sustainable paradigm in housing integrates social considerations through people‘s 
engagement in approaches and goals. Making a home is an active and continual process impacted 
by people‘s conscious and unconscious engagement throughout its course of a building‘s life.70 
Communities‘ and users‘ participation is crucial for housing‘s effective ecological sustainability, 
since users must accept and adopt low carbon alternatives into their everyday housing situations.
71
 
The social transition towards a more sustainable way of living is highly dependent on the 
acceptance of new thoughts and ideas, improved technology, and increased awareness brought in by 
artistic and creative processes.
 72
 As noted by Chiu, ‗the physical form of housing is not only a 
reflection of but also a component of culture itself.‘73 Cities and communities are socially and 
culturally constructed places embodied in physical forms and spaces, within which the patterns of 
life play out, and these environments enable innovations and creativity.
74
  
 
Sustainable housing should also sustain occupant‘s traditions.75 That shares a goal with the Chinese 
policy of preserving traditional villages, as discussed in Chapter 1. Chiu states that for any activity, 
maintaining ‗specific social relations, customs, structure and values‘ is needed to ensure social 
sustainability.
76
 The survival of local values, wisdoms and identity is viewed as the core of 
sustainability. This transmission must be built on past experience and adopt the changes of current 
lifestyle, in order to construct a socially wise present or future, within an ever-changing 
environment. In the literature on social and cultural sustainability, there is also an argument ‗for a 
return to more indigenous designs and the use of more traditional materials that are supposedly less 
invasive of the local ecology.‘77 However, the seismic socio-cultural changes calls for the socio-
cultural sustainability in an innovative way, rejecting the argument for ―a return‖ to or recover of 
the idealised past.  Through this locally focused development, opportunities arise to integrate 
traditional cultural merits into sustainable initiatives, strengthening connections between past 
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understanding and wisdom regarding sustainability in current practice. This viewpoint might not 
always be true, which is further discussed in Chapter 4. 
 
The perceptions of sustainable housing must be based on different contexts relevant to unique 
socioeconomic and environmental conditions, specific conditions and the needs of local 
communities.
78
 Nguyen Viet Huong and Veronica Sorbarto note that solutions to sustainable 
housing are locally based in sociocultural environments and not always transferable between 
different cultures or contexts.
79
 Therefore, it might not be possible to generate a universally 
applicable pattern of sustainable housing, since the sustainability benchmark varies across different 
cultures. This study thus looks at a specific cultural locale to address the issues raised in that context. 
 
 Importance of sustainable housing in China, particular rural housing 3.5
During recent decades, the building sector in China has been characterised by massive expansion at 
a rapid pace, and this growth continues as a result of the urbanisation process.
80
 As demonstrated by 
the MOHURD, the residential floor area per capita in urban areas increased from 6.7 m
2 
in 1978 to 
around 30 m
2
 in 2009; over the same period, the residential area per capita in rural areas increased 
from 8.1 m
2 
to around 33.6 m
2
.
81
 The total area of existing buildings in China was approximately 
48.6 billion square meters in 2010, almost 49.4% of which was rural residential buildings.
82
  
 
Alongside this growing trend, energy use from buildings is on the rise in China, and now represents 
up to one-third of the nation‘s total energy consumption.83 China is already the world‘s second 
largest energy user in the building sector, and is ranked first for residential building energy 
consumption.
84
 FIGURE 3.3 shows the energy consumption of different building types in China‘s 
building sector. Carbon dioxide emissions associated with building energy use reached 1,260 
million tons in 2008.
85
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FIGURE 3.3 The energy consumption of the building sector in China 1996‒2008 
Source: Bin and Li, Building Energy Efficiency Policies in China, 9.  
 
To curb the increasing trend of energy consumption in the building sector, the Chinese government 
has initiated efforts to improve environmental features and energy efficiency in housing design and 
construction, but the progression is slow. In 2005, China started to label demonstration residential 
communities to promote sustainable building practice and improve the awareness of developer and 
residents. At the end of 2007, only around 20 projects were labelled as ―National Sustainable House 
Demonstration.‖ These were all urban apartments located in different cities such as Tianjin, Beijing, 
Shanghai, and Guangzhou. MOHURD developed two major policies to reduce building energy 
consumption in the 11
th
 Five-Year Plan and the 12
th
 Five-Year Plan: strengthening the enforcement 
of energy efficiency standards in new buildings and retrofitting existing buildings for better energy 
efficiency performance.
86
 Technical support and financial incentives are offered by the central 
Chinese Government in order to retrofit existing building, but the current priorities is mainly given 
to residential buildings in the North and public buildings in the urban areas. The government budget 
for existing residence retrofitting is 400 million square meters in Northern China, and 50 million 
square meters (including 400,000 rural houses) in the hot summer/cold winter zone during 2010‒
2015.
87
 
 
Fast building development has led to an increased number of unsustainable buildings.
88
 Shui Bin 
and Li Jun further demonstrate that rural houses have enormous potential in energy reduction, 
because a large portion of existing rural houses are not ‗sustainable‘ enough and consume more 
energy than urban homes. Even the commercial energy consumption and energy consumption per 
square metre in rural China is lower than in urban areas, and energy consumption is still rising due 
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to the requirement for higher living standards.
89
 In addition, this measure not only aims to create 
overall energy reduction in the building sector, but also strives to improve the quality of housing 
conditions for rural residents and thus improves social equity between rural and urban areas. Due to 
the large number of houses, this process of improvement might take a long time to fully achieve its 
goal. 
 
In the long history of self-built housing system in rural China, most of the existing housing stock is 
not built under the code compliances of the energy-efficient buildings.
90
 The most common method 
of rural housing is designed and constructed by the house owners and local construction teams after 
land acquisition and permission gained for their construction. Without adequate supervision and 
professional direction, house owners are therefore at liberty to build houses that reflect their socio-
cultural aspirations and their subjective and objective aspects of the quality of life instead of 
following the requirements of national or local buildings code.
91
 As discussed earlier, most rural 
residents are limited by their lower income and knowledge compared to urban residents, and 
therefore they have limited options of site design, labour choice, built forms and building materials. 
In this way, bringing those buildings‘ energy performance to the level of code-compliant new 
buildings is supposed to have great potential for energy saving. 
 
 A review of the existing standards and guidelines relevant to sustain housing in 3.6
traditional rural villages in SECQ 
Having set the scene for the growing recognition of sustainable development and sustainable 
building, this section identifies the specific issues that must be addressed in the quest for sustaining 
housing in traditional villages. Examining existing housing policies and standards helps to build a 
regulatory framework for the architectural practice recommendations in this thesis. It also 
recognises the gaps and limitations of the current standards for rural SECQ, and thus a more 
comprehensive framework based on this understanding is developed in Chapter 9. 
 
This section reviews the standards and guidelines relevant to sustainable housing and traditional 
village development in rural SECQ at both national level and regional levels. In China, national 
standards of energy efficiency designed by MOHURD are the directive regulations for sustainable 
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building practices, which set the minimum legal energy efficiency requirements for new buildings.
92
 
Provincial and local energy efficiency standards are developed based on the national standards. 
Energy efficiency standards have been compulsorily complied in the new buildings in urban areas 
since 2007.
93
 But there are no compulsory standards for sustainable housing in rural China, and one 
of the reasons for this is linked to the prevalent self-built construction methods that make the 
enforcement of building standards quite difficult. The research and practice of rural sustainable 
housing is in its early stages—it began in the 2000s, while research into urban sustainable housing 
commenced in the 1990s with the concepts and theories of sustainable housing introduced by 
developed countries.
94
  
 
In 2013, the first national code for the energy-efficient design of rural housing was launched in 
China. The Design Standard of Energy-Efficient Rural Residential Building (GB/T 50824-2013) 
builds up an initial regulatory awareness for the energy efficiency of rural house design, the main 
elements of which is shown in TABLE 3.1, although it is less comprehensive compared to urban 
standards and more of the strategies outlined in this design standard must be reinforced as 
mandatory.
95
 This design standard covers different design considerations over a broad spectrum of 
the climate zones ascribed for building codes in China (severe cold zone, cold zone, temperate zone, 
hot summer and cold winter zone, and hot summer and warm winter zone ), and those applicable in 
Chongqing are in the hot summer and cold winter zone. The absence of enforcement of building 
standards in rural China means that the housing has not been sufficiently regulated. This rural 
standard incorporates limited passive and active design strategies for the energy efficiency of rural 
sustainable housing, and the checklist fails to incorporate some key elements such as materials, 
water-saving design and community planning. Comparatively, the checklist for the national 
standard for sustainable housing in urban areas—Evaluation Standard for Green Buildings 
(Residential)—embraces more strategies and specific technical solutions with technical 
requirements, as shown in TABLE 3.2. 
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TABLE 3.1 Key elements of the Design Standard of Energy-Efficient Rural Residential Building 
Design category Key elements 
Architectural layout and energy 
efficiency design 
General requirement: increase natural ventilation and lighting, 
and adopts passive heating.  
Provide disaster protection. 
Build the houses along the contour if built on hillside. 
Minimise earth work. 
Ensure safety, privacy, fire safety of buildings.  
Orientate the new house towards south if possible. 
Make sure the depth of the houses not more than six metres. 
Install shading devices or plant shade trees if needed. 
Ensure good indoor air quality. 
Use passive solar heating. 
Building envelopes 
 
General requirement: install appropriate insulation for the 
building envelopes, which is best made from local materials. 
Use light-coloured envelopes for better reflection of outdoor 
heat.  
Use airtight windows and doors.  
Use green roof if possible.  
Install vapour and moisture-proof for the floors. 
Heating and ventilation General requirement: integrate the cooking stove, chimney 
and heating system in the house. 
Use the cooking stove for heating in winter.  
Improve Kang and hot walls for heating (hypocaust system: 
Kang in Chinese). 
Use water heater with raised water tank. 
Facilitate natural ventilation for cooling in summer. 
Vent out kitchen exhaust properly by using mechanical fans 
or natural ventilation. 
Use double roof or green roof for insulation. 
Use evaporative cooling, fans and air conditioner. 
Lighting Use energy-saving bulbs. 
Ensure enough window areas for natural ventilation and 
lighting. 
Energy 
 
Use locally available renewable energy, such as solar energy 
and geothermal energy. 
Use clean energy. 
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TABLE 3.2 Key elements of the Evaluation Standard for Green Buildings (Residential) 
Design category Key elements 
Architectural layout 
 
Site selection, traffic patterns, infrastructure and facilities, 
community greening, air quality, noise control, outdoor 
lighting 
Energy resources and the environmental 
impacts 
Energy efficient building design, renewable energy, 
environmental impact from energy consumption 
Water-saving and water resources 
utilisation 
Water supply and wastewater discharge, wastewater 
treatment and reuse (i.e. grey water usage), water usage for 
landscaping, water conserving appliances 
Materials and resources  Sustainable building materials, advanced materials for 
improvement of thermal performance 
Indoor environment Indoor air quality, heating, lighting, sound 
Operation management Optimisation of energy (i.e. HVAC) systems 
Source: adapted from Leon Glicksman, Norford Leslie, and Greden Lara. ―China—Environment and Culture.‖ In 
Sustainable Urban Housing in China: Principles and Case Studies for Low-Energy Design. Dordrecht: Springer, 2006, 
13. 
 
Comparing the sustainable housing standards for urban and rural areas shows the inequity between 
the two. The standard for rural housing is generally incomplete and vaguer than the urban standards. 
It fails to recognise some key categories and to offer specific recommendations for technology or 
systems in order to achieve particular aspects of sustainable housing performance. For example, 
community planning and water saving are not mentioned in the rural standard. In addition, the 
contents of the rural standard are very general and designed to be nationally applicable. No specific 
thinking about local context or techniques is given to the sustainable housing in specific rural areas 
like Chongqing. Therefore, direct governmental intervention and regulation is found to be minimal 
when it comes to rural housing.
96
  
 
Another limitation is that the existing standards, both the rural and urban ones, are inadequately 
concerned with the social and cultural dimensions of sustainable housing. In the architectural realm 
of China, sustainable housing is largely interchangeable with terms such as ‗green residential 
building‘, ‗energy-efficient residential building‘ and ‗ecological residential building‘ in the majority 
of these regulatory instruments.
97
 Energy efficiency is the most developed aspect of these regulatory 
instruments. In the 1980s, the first version of building energy efficiency codes was launched for 
newly built urban apartments and commercial buildings, and set minimum energy efficiency 
requirements for envelopes, heating, ventilation and air conditioning. In 2001, the first official 
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instruction for sustainable house design—Construction Points and Technical Guideline for 
Ecological Residential Building, enacted by MOHURD—was released, which still mainly focused 
on technological aspects. Instead of approaching sustainable housing in a comprehensive way, these 
building standards focus on the technological, energy efficiency, planning and material aspects of 
sustainable design and construction, which fall predominantly into the environmental and economic 
dimensions of sustainability. Cultural and social sustainability have not been recognised as of the 
same importance as ‗green issues.‘98 Cultural change generally has been the norm over the past 20 
years, related to the huge changes that affect social and cultural lives and customs, like urbanisation. 
 
All the standards discussed above apply to new buildings, and some of their contents might be 
inapplicable to improving or adapting existing buildings, particularly the traditional vernacular 
houses that needs preserved and updated in SECQ. This thesis is concerned with the improvement 
and adaptations of vernacular housing in rural SECQ, and it is therefore necessary to review the 
developed guidelines for traditional Chinese villages. The national policy aiming to direct building 
and village preservation in traditional villages—Advice on How to Preserve the „Traditional 
Chinese Villages has been initiated by the MOHURD together with other ministries, and its major 
rules are as follows:  
 keep the integrity of the villages: keep the buildings, road system, surrounding farmland and 
natural environment as a whole; 
 preserve tangible and intangible heritage; 
 keep the authenticity of the villages: keep the original appearance and physical structures as 
well as the residents‘ lifestyle, social structure and social norms;  
 conserve of traditional cultures, values, techniques; 
 improve residents‘ living environment and the natural environment of the villages in a 
sustainable way;  
 improve public infrastructure and services to suit contemporary sanitary and safety 
requirements: roads, sewage systems, waste management system, fire safety; 
 document the existing houses and entire villages; 
 encourage public participation to the process of conservation and improvement; 
 moderate development for educational and research purposes and tourism.99 
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In these government guidelines of village conservation mentioned above, generalities such as 
―integrity‖ and ―authenticity‖ imply a static view of the vernacular architecture that has been 
criticised in earlier chapters. Therefore, it is important for this research to link the design standards 
of sustainable rural housing and preservation guidelines in SECQ, since the villages are culturally 
sensitive areas. All improvements must be performed within the restrictions of traditional sensitivity. 
Historic preservation is largely in line with the aims of sustainable housing environmentally, socio-
culturally and economically. Preserving buildings is linked to preserving the environment, as noted 
by Robert Stipe in A Richer Heritage: Historic Preservation in the Twenty-First Century: 
The problem now is to acknowledge that historic preservation is but one aspect of a much larger 
problem, basically an environmental one, of enhancing, or perhaps providing for the first time, a 
better quality of life for people. Basically [preservation] is the saving of people and lives and 
cities—not just buildings—that is important to all of us. We have before us an unparalleled 
opportunity, if we are determined, to contribute significantly to updating the quality of human 
existence.100 
Socio-culturally, historic preservation conserves the physical form, original techniques, and it also 
retains historical memory, embedded culture and even social life. It is also environmentally 
sustainable, which can save energy for demolition and new construction.
101
 Environmentally, 
instead of exploiting virgin materials, resources and energy for new building construction, 
preservation extends the life span of materials already in use. Energy consumption is involved in all 
stages of a building‘s life: production of building materials, construction, maintenance and 
demolition. Preserving and upgrading existing buildings as an alternative to reconstruction saves the 
consumption of energy and resource for construction and demolition, but does not mean that 
existing buildings perform perfectly during the maintenance process. A leaky cladding in an 
existing building might be inefficient and consume more energy than a well-insulated new building, 
although there is both an economic and an environmental cost in new buildings. Existing buildings 
often have many aspects that need improving in order to become more sustainable, and this 
improvement requires energy and resource consumption, just as a new building would. Particularly 
relevant to this thesis is the conservation and improvement of vernacular houses and its relationship 
with sustainability, which is further discussed in Chapter 4. 
 
 
                                                 
100 Robert E. Stipe, A Richer Heritage: Historic Preservation in the Twenty-First Century (Chapel Hill: University of North Carolina 
Press, 2003), xv. 
101 Aaron Lubeck, Green Restorations: Sustainable Building and Historic Homes (Gabriola Island, BC: New Society Publishers, 
2010), 18; Peter A. Bullen and Peter E. D. Love, "Adaptive Reuse of Heritage Buildings," Structural Survey 29, no. 5 (2011): 412; 
Robert E. Stipe, A Richer Heritage: Historic Preservation in the Twenty-First Century (Chapel Hill: University of North Carolina 
Press, 2003), xv. 
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The conservation and development of traditional villages are facing many practical issues. Firstly, 
the lack of legislations about village conservation at national and local levels may lead to a failure 
of this process. Even though the advice given by the ministries provides some thoughts on village 
conservation, the rules are ambiguous and unclear to direct the practice, particularly for the rural 
residents who are undereducated and need more technical and directive support. There are conflicts 
between conservation of the fabric of traditional buildings and the pursuit for development. Rural 
residents may prioritise modern construction to historical conservation, especially when the existing 
legal system is incomplete.  
 
Secondly, the discussion above has identified that traditional villages are not really covered by the 
energy-efficient building standards for new building, but they are considered mainly in terms of 
heritage preservation with inadequate consideration of sustainability. Traditional villages are ideal 
research objects to consider both the benefits of sustainable improvements to, and conservation of, 
existing vernacular houses. This thesis specifically addresses this gap in the literature, research and 
governance. Apart from common rural housing as a private economic and social activity based 
purely on owners‘ willingness, the nationally led conservation project involves more attention from 
professional architects and planners. The enforcement of planning regulation, national standards 
and guidelines need to be researched in the process of improvement and conservation. The 
enforcement and compliance of building standards in rural areas might yield energy efficiency 
improvements in China.
102
  
 
 Conclusion 3.7
As discussed in preceding sections, sustainability is at the forefront of China's development policies, 
since the country faces intensive internal and external pressures. Although impressive progress of 
sustainable development policies has been achieved in China, overall environmental conditions are 
still worsening. In terms of their sustainable development, large rural areas have not been given as 
much attention as urban areas, and the gaps between rural and urban regions are growing. The 
emerging recognition of China‘s sustainable development policies and its environmental pressures 
call for sustainable architectural practices, particularly in rural areas.  
 
 
                                                 
102 Meredydd Evans et al., "Enforcing Building Energy Codes in China: Progress and Comparative Lessons" in Report Prepared for 
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This thesis incorporates the development of traditional rural villages into China‘s overall 
sustainability goals based on an understanding of its sustainable development and housing 
policies. A review of rural housing policies in China, particularly SECQ, helps build an initial 
analytical framework that leads to development recommendations that align with national practice 
and legal assessment. However, an investigation of existing rural sustainable housing standards 
shows a lack of comprehensive and specific regulations. The Chinese government framework 
focuses primarily on the more tangible and quantifiable items related to environmental performance. 
Such frameworks also tend to neglect the intangible and qualitative aspects of sustainability, 
specifically those typically covered under the overarching term of socio-cultural sustainability. 
These standards do not fully address the four dimensions of sustainability: environmental, economic, 
social and cultural. The latter two aspects receive much less attention than the former two, and will 
thus be one focus addressed in this research. It is therefore necessity to build a theoretical and 
analytical framework in order to guide the improvement of existing Diaojiaolou houses. 
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Chapter 4: Relevance of the Vernacular Architecture to 
Sustainable Housing 
 
 Introduction 4.1
The study of the Diaojiaolou house sits within the academic realm of vernacular architecture studies. 
As discussed in preceding chapters, changing conditions in rural China and China‘s sustainability 
agenda, specifically, or a more global agenda have created new challenges for the study of 
vernacular architecture. This chapter examines the development of vernacular architecture studies 
and outlines the theoretical basis for this aspect of the thesis. It identifies gaps in existing studies 
that have explored the sustainability of vernacular architecture and advocates the importance of 
relating vernacular preservation to sustainable housing. A thorough examination of vernacular 
architecture within the context of sustainable housing develops knowledge in each field and could 
facilitate mutual enhancement. 
 
 The definition of vernacular architecture 4.2
In order to define vernacular architecture, it is useful to examine the etymology of the term 
‗vernacular.‘ It derives from the Latin vernaculus, a linguistic analogy of the commoner, and from 
verna, meaning ‗slave born in the master‘s house, native.‘1 In the literature, vernacular is 
synonymous with anonymous, folk, indigenous, primitive, popular and spontaneous, although each 
of these words means something slightly different.
2
  
 
Vernacular architecture has various definitions, as it is a series of localised design responses across 
time and geographical variations. Ronald Brunskill stresses regional distinctiveness and regional 
representation as the key characteristics of vernacular buildings—this type of architecture is 
‗strongly related to place, especially through the use of local building materials, but … represents 
                                                 
1 L. Memba Ikuga and T. Murray, "Vernacular Housing," in International Encyclopedia of Housing and Home, ed. Susan J.  Smith 
(Oxford: Elsevier Science & Technology, 2012), 241; James Stuart Davidson, "Casas De Paja: Maya House Architectures, Traditions 
and Transformations" (PhD Thesis, The University of Queensland, 2009), 19. 
2 Roderick J. Lawrence, Housing, Dwellings and Homes: Design Theory, Research and Practice (Chichester; New York; Brisbane: 
Wiley, 1987); Paul Oliver, Dwellings: The House across the World (Oxford: Phaidon, 1987); Bernard Rudofsky and the Museum of 
Modern Art, Architecture without Architects: A Short Introduction to Non-Pedigreed Architecture (Albuquerque: University of New 
Mexico Press, 1987). 
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design and building with thought and feeling rather than in a base or strictly utilitarian manner.‘3 
Amos Rapoport believes that vernacular architecture is generated by contextual factors: scant use of 
theoretical or aesthetic pretensions; responses to its site and microclimate; integration with both 
natural and built environments; coherence with cultural values and beliefs systems and their 
evolutions; and additive quality and an unspecialised, open-minded nature.
4
 The design strategies of 
vernacular architecture are also regarded as time honoured, resulting from the collective endeavours 
of people over generations and ‗towards economically and environmentally optimal solutions‘ in a 
given place and time.
5
 In The Vernacular House Worldwide, Paul Oliver, an influential leading 
theorist in twentieth century vernacular architecture study, defines vernacular architecture as created 
and sustained structures through evolving indigenous techniques and sociocultural transitions:  
Related to their environmental contexts and available resources, they are customarily owner- or 
community-built, utilizing traditional technologies. All forms of vernacular architecture are built 
to meet specific needs, accommodating the values, economies and ways of living of the culture 
that produce them.
6
 
 
In 1999, a more specific definition with six standards to recognise vernacular architecture was put 
forward by the International Council on Monuments and Sites (ICOMOS) in the ‗Charter of the 
Built Vernacular Heritage.‘ This definition clearly shows that vernacular architecture is a holistic 
system of tangible and intangible factors, including regional values, beliefs, cultural fit and 
construction expertise: 
a) A manner of building shared by the community;  
b) A recognizable local or regional character responsive to the environment;  
c) Coherence of style, form and appearance, or the use of traditionally established building types;  
d) Traditional expertise in design and construction which is transmitted informally;  
e) An effective response to functional, social and environmental constraints; 
f) The effective application of traditional construction system and crafts.7  
 
 
 
                                                 
3 Ronald William Brunskill, Traditional Buildings of Britain: An Introduction to Vernacular Architecture (London: Gollancz in 
association with Peter Crawley, 1985), 24. 
4 Amos Rapoport, "The Nature and Definition of the Field," in Housing and Dwelling: Perspectives on Modern Domestic 
Architecture, ed. Barbara Miller Lane (New York: Routledge, 2006), 28. 
5 Niklaus Kohler, "Cultural Issues for a Sustainable Built Environment," in Buildings, Culture and Environment: Informing Local 
and Global Practices, eds. Raymond J. Cole and Richard Lorch (Oxford: Blackwell P, 2003), 85. 
6 Paul Oliver, Encyclopedia of Vernacular Architecture of the World (London: Cambridge University Press, 1997), xxiii. 
7 ICOMOS, "Charter on the Built Vernacular Heritage" (paper presented at the ICOMOS 12th General Assembly, Mexico, 1999). 
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According to Rapoport, vernacular houses can be categorised according to two types: pre-industrial 
vernacular and modern vernacular.
8
 Pre-industrial vernacular refers to houses self-built by peasant 
owners without much involvement from specialised tradesmen.
9
 This accumulated knowledge is 
held by the community and the dwelling owners, who understand their own needs as consumers. 
Modern vernacular is marked by more participation from specialised tradesmen together with 
owner‘s input. The solutions involve the tradesmen modifying and interpreting specific family 
requirements and their individual variability. The Diaojiaolou houses researched in this thesis are 
largely post-revolution buildings, involving tradespeople for roof tiles and craftsmen for woodwork.  
 
This section has discussed the adaptability of vernacular architecture according to society‘s 
changing needs and circumstances. This thesis bears in mind that in a rapidly industrialising nation 
such as China, with material no longer manufactured by locals, vernacular housing is the 
continuation of historic preferences and traditions—built by semi-skilled but not formally trained 
workers, including specialist tradespeople. 
 
 History of vernacular architecture studies 4.3
The study of vernacular architecture originates from the Euro-American tradition of vernacular-
inspired Anglo-American Arts and Crafts revival and European National Romanticism studied by 
scholars of the late nineteenth century or earlier, such as Augustus Welby Pugin, George Gilbert 
Scott, Norman M Isham and Albert Brown.
10
  
 
In the 1960s, the academic focus of vernacular architecture studies broadened, developing a cross-
cultural, worldwide scope. This was led by Oliver, Rapoport and Brunskill. Two major streams of 
research methodologies and disciplinary foci emerge in this period—the architectural research and 
the research in social science disciplines, such as anthropology, cultural and social geography, 
environmental psychology and ethnoarchaeology.
11
 In 1965, Bernard Rudofsky made a provocative 
recognition of vernacular buildings through the Architecture without Architects exhibition in New 
York, bringing this relatively unnoticed field into the realm of architectural academic research.
12
 
Oliver has worked hard to build up vernacular theories and create atlases and encyclopaedias about 
                                                 
8 Amos Rapoport, House Form and Culture (Englewood Cliffs, NJ: Prentice-Hall, 1969), 2‒3. 
9 Ibid., 4. 
10 Augustus Welby Northmore Pugin, The True Principles of Pointed or Christian Architecture: Set Forth in Two Lectures Delivered 
at St. Marie's, Oscott (London: Bohn, 1853); Norman Morrison Isham, Early Connecticut Houses: An Historical and Architectural 
Study (Providence, R.I.: Preston and Rounds Company 1900); Early American Houses: With A Glossary of Colonial Architectural 
Terms (New York: De Capo Press 1967). 
11 Davidson, "Casas De Paja: Maya House Architectures, Traditions and Transformations," 34. 
12 Bernard Rudofsky, Architecture without Architects: A Short Introduction to Non-Pedigreed Architecture (New York: Museum of 
Modern Art, distributed by Doubleday, 1965). 
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vernacular architecture in a series of publications such as Shelter and Society (1969),
13
 Dwellings: 
The House Across the World (1987), Encyclopaedia of Vernacular Architecture of the World (1997) 
and World Atlas of Vernacular Architecture (2005).
14
 Since the 1970s, Oliver‘s followers have 
contributed significantly to vernacular research by extending his theories as well as enriching the 
research approaches with aesthetic/formalist interpretation, evolutionary theory, diffusionism and 
typological approach.
15
 These studies adopt multi-disciplinary knowledge to document and classify 
vernacular architecture‘s forms, materials, uses and relationships with regional context and set an 
example for many other scholars throughout the world. In 2003, Oliver claimed that 
As yet there is no clearly defined and specialized discipline for the study of dwellings or the larger 
compass of vernacular architecture. If such a discipline were to emerge it would probably be one 
that combines some of the elements of both architecture and anthropology with aspects of history 
and geography.
16
  
The cross-cultural understandings of vernacular architecture have broadened the epistemological 
and methodological framework of the field.
 17
  
 
A general and romanticised view of vernacular architecture‘s environmental performance is evident 
in this literature. There is a tendency to present vernacular architecture as an ‗ecologically noble‘ 
form of architecture.
18
 It is very common to see assumptions or claims about vernacular 
architecture‘s ‗inherent‘ or ‗superior‘ environmental appropriateness as a collective category.19 For 
example, Oliver contends that the success of vernacular building results from ‗superbly rational 
responses to locally available materials, climate and requirements of use from the collaboration of 
makers and users over generations.‘20 Vernacular architecture is discussed as a category of local 
responses to climate, resources, ecological context and social conditions, rather than specific 
research on particular techniques adopted in one vernacular house type or a specific house, as 
pointed out by Marcel Vellinga:  
The persistent essentialist and romanticized nature of much of the discourse, which replaces the 
complexity, plurality and dynamics of both vernacular architecture and the concept of 
sustainability with reductionist representations that do not do justice to reality and run the risk of 
                                                 
13 Paul Oliver, Shelter and Society (London: Barrie & Rockliff the Cresset P, 1969). 
14 Marcel Vellinga, Paul Oliver, and Alexander Bridge, Atlas of Vernacular Architecture of the World (Abingdon: Routledge, 2007). 
15 Suha Ozkan, "Traditionalism and Vernacular Architecture in the Twenty-First Century," in Vernacular Architecture in the Twenty-
First Century: Theory, Education and Practice, eds. Lindsay Asquith and Marcel Vellinga (New York: Taylor & Francis, 2006), 98; 
Roderick J. Lawrence, "The Interpretation of Vernacular Architecture," Vernacular Architecture 14, no. 1 (1983): 19.  
16 Paul Oliver, Dwellings: The Vernacular House World Wide (New York: Phaidon, 2003), 13. 
17 Davidson, "Casas De Paja: Maya House Architectures, Traditions and Transformations," 38‒9. 
18 Marcel Vellinga, "The Noble Vernacular," Journal of Architecture 18, no. 4 (2013): 578. 
19 Ibid., 578. 
20 Oliver, Encyclopedia of Vernacular Architecture of the World, 13.  
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being counterproductive in terms of the popular and professional perception and integration of the 
vernacular.
21
 
 
Another limit in this stage, pointed out by Nezar AlSayyad and Gabriel Arboleda, is the exclusion 
of the notion of time—‗When is the indigenous vernacular sustainable?‘22 AlSayyad and Arboleda 
define the two main characteristics of the relationship between sustainability and vernacular 
architecture as timelessness and temporality.
23
 From the first century BCE to about 1979, many 
theorists adopted ‗an ahistorical and a-temporal narrative‘ to link the origin myth to the 
sustainability performance of vernacular architecture.
24
 For example, Rudofsky describes the 
unchangeable nature of vernacular architecture over time by seeing vernacular‘s nature as 
‗perfection‘, unimprovable and nearly immutable from the fashion cycle.25 In the book The 
Timeless Way of Building, Christopher Alexander elaborates on the timeless character of building, 
stating that all architecture ends up as a response to the law of nature, albeit in different times and 
forms.
26
 Charles Correa, a significant researcher and practitioner dedicated to reinterpreting 
vernacular architecture, reiterates that every society has achieved success in suitable shelters to 
meet its needs and resources over the centuries, making it unnecessary to improve these vernacular 
languages.
27
 These ideas actually conflict with their claims regarding the evolving character of 
vernacular architecture, or recognising the changing settings in which buildings are constructed. 
 
From the 1980s, some vernacular architecture researchers extended their research to include 
investigation of the environmental strategies used for particular types of vernacular architecture. 
However, this extension of research interest into environmental performance and sustainability was 
largely independent from the conventional or main field of vernacular architecture studies and 
remained marginal until the late 1990s, when political, scholarly and popular interests in 
sustainability emerged.
28
 In this period, more non-Western researchers explored their indigenous 
architectures to find valuable lessons from their local traditions. At the first Passive and Low 
Energy Architecture conference (PLEA) in 1982, a small number of scholars presented their work 
on the environmental performance of vernacular architecture, including K Kimura and K 
Yamazaki‘s study of the thermal effects of thatched roofs in traditional Japanese houses and AAM 
                                                 
21 Marcel Vellinga, "Vernacular Architecture and Sustainability: Two or Three Lessons ..." in Vernacular Architecture: Towards a 
Sustainable Future, eds. C. Mileto et al. (Hoboken: CRC Press, 2014), 3. 
22 Nezar AlSayyad and Gabriel Arboleda, "The Sustainable Indigenous Vernacular: Interrogating a Myth," in Aesthetics of 
Sustainable Architecture, eds. Sang Lee and Nezar AlSayyad (Rotterdam: 010 Publishers, 2011), 135. 
23 Ibid., 135. 
24 Ibid., 135. 
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26 Christopher Alexander, The Timeless Way of Building (New York: Oxford University Press, 1979), 527. 
27 Charles Correa, "Foreword," in Contemporary Vernacular: Evoking Traditions in Asian Architecture, eds. William S. W. Lim and 
Tan Hock Beng (Singapore: Select Publishing, 1998), 1. 
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Sayigh‘s survey of Kuwaiti Buildings.29 Hassan Fathy‘s book Natural Energy and Vernacular 
Architecture: Principles and Examples with Reference to Hot Arid Climates (1986) exemplifies the 
appreciation of traditional solutions embodied in Egyptian buildings against industrial technology, 
but without scientific tests or evidence.
30
  
 
In the 2000s, more researchers with architectural or engineering backgrounds examined the 
environmentally sustainable credentials of vernacular architecture using a descriptive architectural 
survey methodology including observations, quantitative measurements, mapping and, in some 
cases, interviews. These studies include Vernacular Architecture: Towards a Sustainable Future 
(2014),
31
 Learning from Vernacular: Towards a New Vernacular Architecture
32
 and Lessons from 
Vernacular Architecture.
33
 Various vernacular houses have recently been studied as paradigms for 
environmentally sustainable design with regard to their bioclimatic merits, thermal comfort, use of 
materials and natural resources, forms and building physics.
34
 For example, AS Dili and colleagues 
confirm that the traditional Indian Kerala house is successful at providing indoor comfort in 
different seasons—they used a questionnaire study combined with instrumental monitoring.35 The 
wind catcher in traditional Iranian architecture has been well studied for its effectiveness in 
improving indoor thermal comfort and successful reinterpretation in contemporary buildings.
36
 
These research efforts enhance understanding of the environmental performance and sustainability 
of individual vernacular buildings or specific building types, and most of the results confirm the 
effectiveness of vernacular climatic design.
37
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Most research in this period describes its researched vernacular architectures as ‗sustainable‘ based 
only on partial and distorted attention to technological and environmental performances without 
much examination of all aspects (environmental, social, cultural and economic sustainability) and 
how they interrelate.
38
 As discussed in Chapter 3, as an integration of manifold aspects including 
environmental sustainability, economic sustainability, cultural sustainability and social 
sustainability, the sustainability of architecture is hardly justified by purely environmental 
performance. A vernacular building might have good environmental performance in response to 
local temperature, wind, humidity and lighting conditions, but might not be economically 
sustainable if the original building material is scarce and expensive or the craftsmanship that went 
into the original construction of the building no longer exists. All aspects, not just environmental 
sustainability, need to be evaluated to consider the overall sustainability of architecture. In addition, 
in research concerning on vernacular houses‘ environmental performance, the number of 
investigated houses is generally small or based on studies of a particular vernacular type, and 
therefore it is dangerous to generalise conclusions. Also, the past standards of hygiene might be too 
low for a more crowded setting today, or for modern living standards. For example, the pig toilet—
a popular toilet type in Chinese vernacular houses and western India—has been strongly 
discouraged by the authorities recently against current sanitation criteria. 
 
Due to the gaps recognised above, this thesis proposes a holistic and integrated perspective, 
embracing both environmental sustainability and socioeconomic sustainability, in order to 
understand vernacular architecture comprehensively within its current context. A comprehensive 
understanding might offer valuable insights into how to better relate to our natural environment and 
respond to sociocultural changes. It also helps us to involve vernacular architecture in current and 
future attempts towards a more sustainable built environment, especially in line with continuous 
social and political changes in China. 
 
 Relevance of vernacular architecture and sustainable housing in a contemporary 4.4
context 
With the advance of new materials and construction techniques as well as global communication, 
industry and transport, architecture takes on new forms. Against a contemporary backdrop, 
determining a vernacular form‘s sustainability must engage with all these transitions. In the 
                                                 
38 Hamidreza Shoaie and Farah Habib, "Iranian Sustainable Vernacular Architecture," Advances in Environmental Biology (2013); S. 
J. Shen, "Sustainable Materials in Fujian Vernacular Residential Architecture," Journal of Chongqing University (English Edition) 12, 
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complex system of vernacular architecture, the sociocultural factors, built environment and 
inhabitants are mutually influential and dynamically create adaptations to this system, since some 
houses are at risk of being demolished when they face the modernisation process. 
In this new era, the great values embodied in traditional knowledge, especially in relation to 
bioclimatic vernacular design, must be evaluated before being adopted or abandoned.
39
 Oliver 
demonstrates that among all the functions served by dwellings, creating living conditions acceptable 
to their occupiers is the most important, particular for prevailing climates.
40
 The built forms, 
materials, services and techniques used in vernacular houses should modify good internal climatic 
control and generate indoor microclimates according to the occupants‘ cultural and symbolic 
interpretations of these conditions and their definition of comfort.
41
 Furthermore, Isaac A Meir and 
Susan C Roaf argue that rather than the high-tech prototypes of sustainable housing, traditional 
vernacular is the most resilient type of building that can adapt to the climate it occupies and provide 
sustainable paradigms for the future.
42
 They use soaring consumption of fossil fuels and increased 
greenhouse gases emissions related to air conditioning in the 1990s to justify their argument.
43
 
However, it is dangerous to make such a proposition. Occupants‘ management and actions play an 
important role in influencing their indoor environment, such as opening windows or keeping them 
closed, changing clothes and switching on fans.
44
 Rising use of air conditioners or fans can be 
related to a request for a more comfortable living environment, instead of tolerance for hot indoor 
temperatures in vernacular buildings. For example, in vernacular communities, occupants were 
more tolerant of poor climate conditioning in their dwellings, but started to use more fans or air 
conditioners for comfort when the modern appliances became more available to them.
45
 Admittedly, 
investigations into vernacular building technologies, materials and morphologies can provide 
deeper understanding of local climates and evolving strategies for dealing with them, but are those 
responses still appropriate as we approach global climate change?  
 
The answer to this question depends on the particular type of vernacular houses being examined. 
Facing the probable increased frequency of natural climate disasters, AlSayyad and Arboleda argue 
that a large number of vernacular houses were replaced by newly built dwellings with corrugated 
roofing and concrete bricks when people prioritised durability and safety rather than climate 
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comfort.
46
 Conversely, some vernacular architecture performs well in extreme weather and strong 
winds, with broken components easily replaced and collapse causing minimal harm. An example is 
the traditional Samoan fale tele, while poorly designed contemporary buildings are more vulnerable 
to natural hazards and more dangerous to inhabitants.
47
 Therefore, the Post-Disaster Needs 
Assessment after Cyclone Evan in 2012 by the Samoan Government recommends revitalising the 
skill of master craftspeople to enhance the resilience of communities for cyclone intensity.
48
 This 
discussion clearly shows that the general grouping of vernacular buildings as one category is 
dangerous to make, and it is necessary to examine specific vernacular building types within 
particular localities. However, although one type of vernacular architecture can provide inventive 
solutions to the concerns of environmentalists today, some vernacular buildings are poor quality, 
susceptible to natural disasters or not thermally comfortable for modern lifestyles.
49 
Also, there are 
contemporary houses that assimilate proper bioclimatic approaches and are environmentally 
sustainable as well as responsive to people‘s current social and cultural needs.  
 
The environmental performance of vernacular houses cannot stand alone; other crucial factors must 
be considered. For example, in the pre-industrial period, when population density was much lower 
and societies could maintain equilibrium between population, environment and resources, natural 
building materials were sustainable because of their local availability, and the rate at which they 
were used allowed for constant supply and renewal.
50
 However, due to enormous population growth 
and resource exploitation, the large volume of material use has caused serious degradation to the 
local ecosystem; original natural conditions might no longer be sustainable in this case. In addition, 
Tom Woolley and colleagues assert that natural building materials with low embodied energy are 
not necessarily more sustainable than artificial materials—these often have higher embodied energy 
but are more durable.
51
 There is no universally agreed basis for calculating embodied energy.
52
 
Some products, such as steel, might have a higher embodied energy per unit weight, but require a 
lower mass compared with a lower embodied energy product such as clay tile. Therefore, it is hard 
to judge which is more appropriate based purely on energy consumption. 
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Mete Halit Turan describes vernacular architecture as a process produced by its social relations and 
environmental settings in a particular context, rather than simply as a physical entity.
53
 Besides 
technological factors such as materials and building forms, vernacular architecture is linked to 
social, cultural and economic factors, including human agency and practice in the form of cultural 
values, norms and behaviours.
54
 The dwelling is both artefact and action, and it is equally important 
view norms in their cultural context, performance and tangible forms: ‗The dwelling is the theatre 
of our lives, where the major dramas of birth and death, of procreation and recreation are played out, 
and in which the succession of scenes of daily living are enacted, and re-enacted in the processes of 
dwelling.‘55 Within this changing context, Lawrence notes that it is improper to view vernacular 
building or any larger human settlement as an optimal sustainable state or condition because of the 
evolving nature of vernacular buildings.
56
 Instead, it is more appropriate to sustain heritage in a 
changing context.
57
 The existing features of vernacular architecture might become outdated or 
require modification. Therefore, vernacular study suggests both opportunities and limitations for 
current sociocultural contexts. Even though vernacular architecture is not a past concept—some 
current individuals and communities still build in a vernacular way—the amount of vernacular 
dwellings is diminishing globally.
58
 
 
Social changes must be considered within today‘s global context, such as the impact of 
globalisation, change of labour forces and modern technologies; these all bring in new construction 
methods. Firstly, in a global society, architecture is no longer tied to a particular culture, place or 
local forms made using locally available materials; it takes on new forms with both regional and 
global impact.
59
 Advanced technology and form, if well designed to ensure natural sensitivity and 
local characteristics, could be a paradigm of sustainable design as a result of these changing 
conditions. The building technology of vernacular architecture is often labour intensive, built by the 
occupant and their relatives and neighbours who mostly live and work in the vernacular 
communities. However, with the advent of market economy, the migration of labour has changed 
construction methods—it is now more convenient to hire people to build houses and to import 
quality and durable modern materials. Secondly, today‘s rituals and social values have changed, 
which requires new building forms. For example, the application of Feng Shui in architecture is less 
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popular than it was in Chinese history. More people tend to orient their houses to the south for a 
good thermal environment rather than to the west for ‗good fortune of the whole family.‘ Thirdly, 
some vernacular houses are abandoned because they are not adaptable. For example, as with the 
Fujian Tulou in China, it is difficult to adapt original vernacular buildings in order to enlarge their 
living space. Another case is the courtyard house in Beijing, which is less desired by local residents 
due to shrinking household sizes; people now tend to choose smaller, more affordable apartments.  
 
The main lesson learned from vernacular architecture is linked to the value and importance of 
cultural diversity.
60
 As a product ‗by the people and for the people‘, the vernacular reflects the 
characters and ethics of a group of people.
61
 The variety of vernacular architecture shows ‗the 
various, distinctive and often beautiful and ingenious ways in which people, throughout the world 
and over time, have imagined, designed, used and maintained their built environments.‘62 Oliver 
further states that the architectural evocation of vernacular housing is in how it creates local identity 
and serves a variety of social goals, and in how local identity is sustained and transmitted through 
generations. Robert Powell demonstrates, in this age of pluralism, a theory of architecture that 
respects the many expressions of different cultures and identities within each culture, and also 
expresses individual identity within the masses.
63
 
 
The sociocultural values embedded within vernacular houses are explicitly confirmed through the 
feature of ‗behaviourism.‘ Turan demonstrates that ‗vernacular is a means to an end; it is also 
human activity‘; these two aspects belong together, since both the end and means are human 
activities.
64
 Rapoport was the first scholar to link ‗behaviour‘ and ‗environment‘ in housing studies, 
and defines ‗environment‒behaviour study‘ in his book House Form and Culture.65 The spatial 
organisation and house form is produced to accommodate inhabitants‘ basic needs of everyday life 
and common lifestyle. According to Rapoport, sociocultural forces ‗become of prime importance in 
relating man‘s way of life to the environment.‘66 Lindsay Asquith maintains that the input of social 
forces into vernacular shape comes largely from designers and builders, who live in the 
sociocultural matrix of their community.
67
 The intrinsic characteristics of construction techniques, 
form and style of buildings and construction activity involved are confined by social context and 
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need to be viewed within the culture in which they exist.
68
 For example, in the traditional Chinese 
house, the traditional geomancer—Feng Shui combined with spiritual and ritual considerations—
partly determines the house form and functions. Therefore, Suha Ozkan notes that the embodied 
cultural process, including the transmission of traditions, needs to be looked at, rather than just the 
‗physical shells‘ of those traditions.69  
 
The theory of social practice understands individual activity as a part of the larger structure of social 
practice shaped by society, material culture (including the built environment) and cultural meanings， 
rather than focusing on an individual practice in isolation. The field of Science and Technology 
Studies that researches into the social aspects of sustainability, regards sustainability as the 
construction and transformation of collective conventions, which is related to not only the 
technological and commercial aspects of resource consumption but also the symbolic and cultural 
dimensions of consumption in daily life.
70
 It has been widely agreed that adopting more efficient 
methods of heating and cooling buildings based on the universalizing codes and standards is 
insufficient to realise a lower carbon society, because comfort is a fairly dynamic concept with 
shifting meanings and requirement in different contexts, and is also highly relevant to climate 
change and political changes.
71
 Rather than overhauling sustainability as individual behaviour, 
Elizabeth Shove proposes a more systematic and thoroughly idea on sustainability and everyday life: 
from a macro view, the eco-efficiency of one particular technology (such as water efficiency of bath 
taps used) is less important than the service it sustains and consumers normal ways of life (for 
example, the users‘ bathing frequency ); so these elements are integrated into a constantly changing 
framework of ―normality‖, where concepts of service are reconstructed.72 In this way, theories of 
social sciences and anthropology are employed to reveal the dynamic aspects of social practice as 
well as their potential for transformation, and thereby establish a broader social framework for 
sustainability.
73
 The social practice theory is needed to reframe energy-conservation policy, which 
means incentivizing the end-users‘ (such as business, households and other actors) practices 
interacting ―between things, people, knowledge and social contexts‖.74  
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As cultures change and develop, traditional knowledge should be sustained and more importantly it 
should be framed so as to ―recognise and respect it within development.‖75 A series of publications 
that came out of IASTE (International Association for the Study of Traditional Environments) 
conferences explores the hybridization and commodification of vernacular traditions in a rapidly 
changing world.
76
 As Nezar AlSayyad and Jean-Paul Bourdier maintain, tradition should be 
interpreted ―as a model for the dynamics of reinterpretation of the present‖ rather than simply ―as 
the static legacy of the past.‖77 Globalization delivers new conditions for the reconfiguration of 
tradition, and meditation between national and local forces; as a result, the tradition/modernity 
binary is ―a product of global expansion and the kind of ‗world picture‘ it augured‖, and tradition 
and modernity are ―both co-dependent and mutually exclusive.‖78 In this sense, as demonstrated by 
Dell Upton, instead of looking for the ―pure, characteristic, immutable and enduring‖ authenticity, it 
is useful to seek multiple and contested transformation and contact.
79
 Today, authenticity has 
―sometimes been cut completely loose from its moorings.‖80 In the lens of tourism, development 
provides a chance of surviving for those marginalised in the global industrial and economic 
development, particularly the poor and remote communities.
81
 Authenticity is reconstructed through 
the reconfiguration of national and local identities, changes of economy and other dynamic actors, 
and this is well illustrated by Nezar AlSayyad, 
… global heritage regimes and global tourist consumption are in inventive relations with 
traditional structures of authorization and spatiality. Through these hybrid architectural events, new 
regimes of authorization are produced; new ways of dwelling in country are enacted; new forms of 
land management are devised; new structures of pedagogy are delivered; and new kinds of 
knowledge translations are made. Sometimes for the better, sometimes not.
82
 
 
Considering the inseparable relation of technical solutions and their socioeconomic requirements, 
the upgrade of vernacular buildings is possibly easier in less developed regions or countries. This is 
particularly true of low-cost housing, where it is more convenient and economical to use traditional 
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technologies and access to fossil fuels or building services technologies is limited.
83
 In China, 
especially in poverty-stricken rural regions, locally based technologies, materials and products are 
better choices because this construction method saves money and is easier for unskilled workers to 
learn.
84
 In addition, adapting vernacular buildings is not directly copying them or reusing them in a 
modern context, because our technical capacity and cultural grounding does not allow our return to 
obsolete architectural forms.
85
  
 
 Conclusion 4.5
The connection between vernacular architecture and sustainable housing holds true. However, a 
generalised and romanticised claim of the sustainability of vernacular architecture in the present day 
is dangerous, although vernacular architecture strengthens environmental concerns and local 
cultural responses to achieve sustainable housing. This vernacular architecture study can remind us 
of alternatives to contemporary ways of designing, building and inhabiting, and might help us ‗draw 
inspiration and comfort from the fact that the path we have taken.‘86 Facing challenges from 
globalisation and modernisation, vernacular study is important for preserving or recovering 
sociocultural merits for cultural diversity and mutual cultural benefit.
87
 The extensive need for 
ecological action and the ideological quest for regional cultural revival have emerged, which calls 
for cultural introspection and the formulation of national or even regional identities through 
vernacular study.
88
 In a sense, the continuity from longevity and constant evolution in vernacular 
architecture can avoid a leap into future.
89
 Many scholars argue that vernacular architecture is 
evolving in accordance with changing contexts while remaining rooted in a dialogue with history 
and place.
90
 New challenges and opportunities for creating a more global and sustainable future 
calls for new ideas to integrate vernacular perspectives with equally valuable modern knowledge in 
order to enable a local and sustainable contemporary response.
91
 Current vernacular research needs 
to expand to make use of modern technologies, and this chapter builds its research within 
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contemporary context to suit these changing needs and desires. It recognises that a deeper reflection 
on vernacular knowledge is needed to situate present day environmental, economic, political and 
social issues in current discussions of sustainability. The next step in this thesis is to illustrate what 
contribution a study of Diaojiaolou house traditions can make to the debate surrounding world 
cross-cultural architectural research, and to improve houses in Chongqing to better suit the area‘s 
changing needs and context.  
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Chapter 5: Traditions of Diaojiaolou House in SECQ 
 
For the Dong and other minority groups in southern China, an intimate sense of home, 
and belonging to such a place amid the preeminent Han world, is achieved through 
ritualistic engagement with their settlements.1  
‒ Xing Ruan 
 
 Introduction 5.1
This chapter investigates the architectural and settlement forms of Diaojiaolou houses created by 
people of Tujia ethnicity in SECQ through existing literature on the subject. It is concerned with the 
how these houses‘ physical characteristics sit within a historical context. It includes a typological 
analysis of typical Diaojiaolou houses, their bioclimatic characteristics based on passive design 
principles and the relationship between house typology and socioeconomic values and living 
patterns. The historical basis of Tujia Diaojiaolou houses establishes their general features, which 
helps create an understanding of them and has important implications for their future, so that they 
can remain relevant in SECQ‘s socioeconomic, environmental and cultural settings. 
 
 Historical background of the Tujia people and the development of their 5.2
Diaojiaolou houses 
The Tujia population is an ethnic minority numbering about 8 million, mainly in Southwest 
China—Hunan, Hubei, Guizhou and Chongqing.2 The origin of the Tujia people, while disputed in 
anthropological study, is mostly believed to be an assimilation of descendants of the ancient Ba, 
Qin, Chu and Han immigrants to the Wuling Mountain region, dating back to the Yinshang Dynasty 
(ca. 1700‒1100 BC).3 From the Han Dynasty (206 BC‒AD 220), the Wuling Mountain region—
crossing the border area of Chongqing, Hunan and Guizhou—had been the frontier area of the 
Chinese empire, and the ethnic people were referred to as barbarians and named Wuxi barbarians.
4
 
The Tujia were known as Qianan barbarians, a branch of the Wuxi barbarians, together with other 
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ethnic groups, including Miao, Liao and Gelao, as recorded in the Book of Sui.
5
 According to the 
research of Shengzhong Zhu, the Tujia territory was delaminated during the Wudai Dynasty (897‒
979), and the Tujia people divided into smaller groups.
6
 There is no agreed date for the Tujia 
ethnicity‘s formulation due to numerous migrations at various scales, accompanied by regime 
changes throughout different dynasties in the Wuling region; no specific records have been found.
7
 
Guangdan Pan is a leading researcher into the origins of Tujia ethnicity, and indicates that they took 
preliminary shape during the Song Dynasty (960‒1279) and became further established during the 
Yuan Dynasty (1286‒1368).8 Other researchers further substantiate this proposition because the 
indirect administration system, the tusi—adopted to rule ethnic groups in the frontier areas—was 
largely unstable and disordered.
9
 The tusi system of native tribal chieftainship allowed a local chief 
to invest their hereditary titles, keep their armies and collect their own taxes, but claim a nominal 
land tax to central administration.
10
 During this period, the Tujia people were called Tubing, Tuding, 
Tumin and Tuman; they were also named according to their geographic locations, such as Youyang 
man and Pengshui man.
11
 From the Yuan Dynasty, the direct administration policy was 
implemented, intensifying the central government‘s administrative control of the frontier areas, 
named gai tu gui liu.
12
 There have not been any major migrations in this region since then.
13
 
‗Tu(jia)‘ means ‗aboriginal‘ in Han culture, a name given by the Han migrants to the native people 
during the Qing Dynasty (1636‒1912).14 
 
There are different hypotheses regarding the Tujia people‘s origin and history; nonetheless, the 
existing Tujia people in Chongqing are believed to be remnants of assimilated ethnicities in this 
region.
15
 The Tujia people in Chongqing were migrants from Hunan, Hubei and Guizhou, as 
documented in Chongqing History.
16
 However, the migrants have developed their own customs that 
differ from those of their native locations, and were impacted by other ethnic groups, particularly 
during the eighteenth to twentieth centuries, when the prosperity of the salt trade in the Southwest 
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China increased communication and immigration within this broad region.
17
 As a result, ethnic 
minorities—such as Dong, Miao and Yao—share many commonalities in terms of their customs, 
language and architectural forms.
18
 In 1956, the Tujia were nominated as an independent minor 
ethnicity by the Chinese Government.  
 
Although the Tujia people share many cultural affinities with the Han and other ethnic minorities, 
they still retain distinctive culture, customs, rituals and festivals. The Baishou dance—which uses 
70 ritual gestures to represent farming, buffalo fighting, war, courtship and other events—is a group 
dance for ancestral sacrifice that goes back over 500 years.
19
 It is performed during the Tujia‘s own 
festival: Gannian, the days around Chinese New Year. In addition, they have a special ‗weeping 
wedding‘ (kuhun) custom, where the bride starts weeping one month before the wedding to show 
her sadness at leaving home.
20
 A funeral dance is another unique ritual where people dance, beat 
drums and sing around a coffin placed in a house‘s main hall to pray for the deceased‘s happy life 
in the heaven.
21
  
 
The traditional Diaojiaolou settlements are scattered in separate valleys across the mountainous 
areas of SECQ.
22
 The common unit of settlement is a stockaded village formed by people of the 
same clan living together to face the fierce natural environment.
23
 Therefore, most people living in 
one village share the same surname.
24
 The Tujia nationality is patrilineal, marrying within and 
outside their lineage.
25
 With population growth through marriage and immigration, there is a mix of 
surnames in the villages.
26
 The Tujia people maintain a primitive and self-sufficient agricultural-
based economy in their villages through rice farming, fishing, grazing and weaving.
27
 The 
agricultural cycle in this area was ‗spring plowing, summer weeding, autumn reaping, and winter 
storing.‘28 This way of life is quite isolated, and has restricted social development and thus left 
villages largely unchanged for decades.
29
 Travelling on the waterways is the main freight 
transportation method in this region.
30
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Architecture is a tangible product, and offers ‗grounding confinement‘ of cultural artefacts and 
‗associated activities.‘31 The Tujia roofed bridge (wind and rain bridge) is similar to that created by 
the Han and the Dong, see FIGURE 5.1.
32
 The village gate, drum tower and wells are important 
nodal points in the villages similar to those of the Dong and Miao.
33
 The Tujia people reside close 
to water, as do other minority groups in Southwest China.
34
  
 
    
FIGURE 5.1 A roofed bridge with a history over 200 years in Xikou, Xiushan 
Photo: Zongxian Huang, 2014. 
 
The Diaojiaolou is developed from nest dwellings (chaoju in Chinese) that date back to the late 
Neolithic period, as have been evidenced by evacuated artefacts and documented in historical 
records.
35
 Hongxun Yang shows the development of Ganlan-styled architecture from a primitive 
tree hut supported by branches to an independent building supported by articulated timber 
frameworks (see FIGURE 5.2).
36
 There are still some temporary tree dwellings used in fields, as 
observed by Ronald G Knapp during his field trip to Sichuan China in 1994.
37
 Ganlan-styled 
architecture was extensively found in hot and humid regions in response to high humidity and 
abundant rainfall; it also provided safety from floods and animal attacks. There is not an agreed date 
for the appearance of Ganlan-style architecture in China and the earliest literature documenting this 
is from the Wei and Jin dynasties (220‒420).38 The extensive distribution of Diaojiaolou housing 
‗makes it difficult to explain exclusively why and how this architectural type was invented.‘39 
Within the evolution of Ganlan-styled houses in ethnic regions of Chongqing, the Han cultural 
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infusion and impact on indigenous architecture from the northern heartland were constant and 
substantial among growing numbers of immigrants after the unification of China by the Qin Empire 
(221 BC‒207 BC).40  
 
 
FIGURE 5.2 The historical development of nest dwellings 
Source: Yang, The Proceedings of Architectural Archaeology, 23. 
 
With the development of nest dwellings, the common house prototype in pre-industrial times 
involved raw materials, including bamboo, timber, rammed earth and thatch (see FIGURE 5.3). A 
roof covered with thatch reeds was a precursor to fired clay tiles. Two thatched roof methods were 
revealed by villagers during the author‘s fieldwork in SECQ. The first method is bamboo poles 
spaced along the purlins and bound to the purlins with thin bamboo strips, then more bamboo poles 
bound to the existing poles cross-wise and covered with bundled straw mixed with mud. The 
second method is simpler—covering the purlins with a reed or bamboo mat and then thatching on 
top of this. The villagers also mentioned that, under the tusi system, the rigid hierarchy was 
reflected in people‘s houses. Rich families enjoyed improved and refined houses built of fired clay 
tiles with delicate timber structure and rich ornaments, an example is shown in FIGURE 5.4). Poor 
people, due to limited resources and economic status, employed materials that were cheaply 
accessible and processed: bamboo, bark and thatch.  
 
                                                 
40 "The Characteristics and Cultural Mechanisms for the Ganlan-Style Vernacular Housing in Southwest China," in Chinese 
Vernacular Dwellings and Traditional Culture, ed. Yuanding Lu (Beijing: China Architecture and Building Press 1992), 225. 
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FIGURE 5.3 Early prototypes of Diaojiaolou house photographed in Sichuan. a) A tree hut built as an observation site 
to watch the crops in Sichuan; b) A humble dwelling built with a simpler structure than existing Diaojiaolou houses, in 
1994. 
Source: Knapp, China's Old Dwellings, 225‒9. 
 
    
FIGURE 5.4 An existing house owned by a rich family and built during the late nineteenth century in Nanqiu village, 
Xiushan 
Photo: Author, 2013. 
 
The existing Diaojiaolou houses in SECQ were mostly built in the mid-twentieth century, while the 
earliest ones were built 200 or 300 years ago, according to the fieldwork of Lin Qin—a local 
authority on Diaojiaolou research in Chongqing.
41
 Having evolved over the centuries, most existing 
Diaojiaolou houses in SECQ were built by villagers after the 1900s and their forms inherited from 
the Qing Dynasty (1636‒1912 AD).42 The existing houses exemplify the traditional building crafts, 
traditions and building forms of the Tujia people, even though most of the existing houses are not 
                                                 
41 Lin Qin, Tujia Architecture, ed. Ling Luo (Changchun: Jilin Literature and History Press, 2014), 20. Note: there is limited official 
documentation, data or publicity about existing Diaojiaolou houses, and Qin is an important authority on the subject, with over 10 
years of fieldwork research in SECQ. 
42 Zhou, "Study on Tujia Folk Houses and its Traditional Architecture Technology in the Southeast of Chongqing," 8. 
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old.
43
 The original character of settlements, buildings and agricultural lifestyles in traditional 
villages was largely untouched by modern culture and development until the 1990s due to their 
location and undeveloped transportation system. Villages were not connected to railways or major 
highways until very recently.  
 
 Landscape and settlement typology 5.3
Southwest China is an undulating upslope area of vibrant and leafy rugged hills with numerous 
rivers and drainages.
44
 Rice terraces are sculptured on the lower slopes, valley bottoms and narrow 
plains.
45
A typical Diaojiaolou village is usually built on a south-facing terraced mountain slope in a 
shallow bowl-shaped valley near a river (see FIGURE 5.5), and an example village with river 
around it is shown in FIGURE 5.6. The Tujia people choose comparatively enclosed valleys, using 
the hills at the back as a natural defence to block the cold north winter wind. Rice paddies and 
fishponds are located in the arable, nutrient-rich, flat floodplains. The river floods frequently, but is 
the primary source of water for domestic use and irrigation. The flood-free hillside is used to build 
houses. These are typically arranged in parallel lines along their contours, gradually growing 
according to the natural shape of the hill, making a ‗stunningly picturesque skyline‘ and delivering 
rich and natural variations in streets alignment.
46
 The traditional houses are ideally oriented to the 
south or southeast to get good solar access for passive heating in winter.
47
 The terraced hillside 
house form facilitates natural drainage, exposure to valley breezes, a flow path for breezes between 
houses, solar access and views from each house. Traditional builders place buildings so that they 
reinforce the texture of the topography over time through continual evolution and extension.  
 
                                                 
43 Qin, Tujia Architecture, 20. 
44 Feng Yueqiang and Francoise Ged, China, South, ed. Paul Oliver, vol. 2, Encyclopedia of Vernacular Architecture of the World 
(London: Cambridge University Press, 1997), 891. 
45 Ibid., 891. 
46 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China, 43. 
47 M. Xie, G. Zhang, and F Xu, "Ecological Technologies of a Chinese Traditional Folk House in Hot-Summer and Cold-Winter 
Zone" (paper presented at the Sixth International Conference for Enhanced Operations, Shenzhen, China, 2006), 3. 
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FIGURE 5.5 Layout of a typical village (Luojiazhai, Pengshui, Chongqing) showing the relationship between the 
village, farmland and rivers 
Source: Redrawn by author based on Hong Kuang, "The Optimization and Integration of Ecological Technologies of 
Diaojiaolou in Chongqing" (Master‘s Thesis, Tongji University, 2009), 35. 
 
 
FIGURE 5.6 A village built on a slope along river, Daxi village, Xiushan 
Source: Author, 2013. 
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This settlement form is largely in line with the site selection protocol of Fengshui, a Han method of 
‗determining the position of buildings [and interior] so that they don‘t offend the spirit of the site.‘48 
Fengshui (‗wind and water‘ is a direct translation from the Chinese) is an instrument for integrating 
features of the natural environment, including microclimate, with a building and its immediate 
surrounds. Han Fengshui is used by the Tujia people to select sites for their houses, see FIGURE 
5.7.
49
 The settlement and building forms in the southern ethnic area are flexible, while the Han 
people, particularly in the north China, are stricter with the conventions of building plans and 
structural principles such as bilateral symmetry, axiality, hierarchy and enclosure—that are 
associated with the Confucian patriarchal hierarchy.
 50
 
 
      
FIGURE 5.7 The relationship between houses and their site integration in Luojiazhai. 
Source: Drawn by author. 
 
 Building typologies 5.4
Freestanding detached houses are commonly built by ethnic minorities in southern China, in 
contrast to the enclosed courtyard dwellings in the north.
51
 The Diaojiaolou building typology 
responds to slope variations by being partly raised off the ground, generally in two parts: the main 
body is built on a compacted ground base course, which is terraced parallel to contours, while the 
perpendicular wing(s) might be elevated on timber posts above the sloping ground. Elevation is 
according to specific site needs, and there are some houses wholly on the ground that are also called 
zuo zi wu.
52
 The main body is the principal living area where everyday activities take place, such as 
cooking, dining and entertaining. Wings are mainly used as bedrooms and storerooms. Four 
common types of Tujia Diaojiaolou house are the I-shaped, L-shaped, U-shaped and courtyard 
                                                 
48 C. Whittaker, Introduction to Oriental Mythology (London: New Burlington Books, 1989), 17. 
49 Zhou, "Study on Tujia Folk Houses and its Traditional Architecture Technology in the Southeast of Chongqing," 35. 
50 Bingyi Long, China Traditional Dwellings (Hong Kong: Regional Council, 1994), 20; Donia Zhang, Courtyard Housing and 
Cultural Sustainability: Theory, Practice, and Product (Farnham: Ashgate Publishing Limited, 2013), 6. 
51 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China, 154. 
52 Qin, Tujia Architecture, 15. 
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plans, see TABLE 5.1.
53
 In L-shaped and U-shaped houses, the timber posts raise part or whole 
additional wing(s) off the ground, which is how the Diaojiaolou house gets its name. 
 
TABLE 5.1 Typical house typologies 
 
Source: Drawn by author. 
 
5.4.1 I-shaped plan 
The I-shaped plan (zuozi) is the basic type, and is often created by a line of three rooms connected 
by a veranda with up to five or seven bays. There is a staircase to the veranda on the central axis 
along the main façade. This simple rectangular form is used as the core element of the other plans.
54
 
The room arrangement of the main body is according to the rule ‗one bright, two dark and three 
bays,‘ which means a relatively bright and open main hall between two relatively dark and enclosed 
bedrooms.
55
 The main hall serves as the ceremonial or utility room of the house and sits in the 
middle; it is an auspiciously located space that symbolises a family‘s unity and continuity.56 A table 
for joss sticks and a candle is placed in the middle, which reinforces the main hall‘s symmetrical 
                                                 
53 Kuang, "The Optimization and Integration of Ecological Technologies of Diaojiaolou in Chongqing," 14‒15. 
54 Ibid., 14. 
55 Long, China Traditional Dwellings, 43. 
56 Knapp, China's Old Dwellings, 24. 
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axis.
57
 Even though the whole house might not strictly have a symmetrical axis, the furniture 
placement in the main hall is generally symmetrical to venerate ancestors. The flanking bays are 
bedrooms named ‗people‘s room‘ (renjian).58 According to the discussion with the villagers, left-
side is viewed as a good position and the bedroom on the left is used by older generation. The 
kitchen and storeroom are located at either end of the main body.  
 
5.4.2 L-shaped plan  
An L-shaped plan, also called ‗head of the key‘ (yao shi diao), is formed by adding a perpendicular 
wing to the I-shaped plan.
59
 It is often adapted to accommodate new extended family members 
related by birth or marriage. The main body (hengwu) is generally used by the older generation, 
while the wing part is mainly used by the youngest. The room arrangements of the main body are 
similarly to those of the I-shaped plan. The perpendicular wing is either built at the same time as the 
main body or added afterwards. According to site conditions, the wing and main body might be 
integrated as one structural system, or be independent. A simple staircase connects to the veranda of 
the raised wing. The junction of the wing and main building is often called ‗Mojiao bay‘ (mo jiao 
wu), and is used as a kitchen or dining room with a fireplace in it.
60
  
 
5.4.3 U-shaped plan 
The U-shaped plan (san he shui) is developed from the L-shaped plan, with an additional wing at 
the other side of the main building to semi-enclose a courtyard. The wings are not necessarily 
symmetrical. This type of plan is mostly used to accommodate extended families with a couple and 
two married sons, where the elder brother takes the left wing and the younger takes the right. 
 
5.4.4 Courtyard plan 
The courtyard plan (si he shui) has enclosed the courtyard with the addition of another wing 
connecting the two wings of the L-shaped plan. It is a type only the upper class and rich people can 
afford and use to show their social status. There are not many existing buildings of this type, since 
most of these houses were destroyed in wars and revolutions.  
 
 
                                                 
57 Ji and Peng, "Tujia," 915. 
58 Kuang, "The Optimization and Integration of Ecological Technologies of Diaojiaolou in Chongqing," 18‒9. 
59 Qin, Tujia Architecture, 23. 
60 Ibid., 19. 
90 
 Building structure and components 5.5
The structure of the traditional Diaojiaolou house provides flexibility in response to varying 
landforms. The whole house takes shape from a conventional set of elementary parts—namely the 
foundation, timber frame, roof and walls, made using locally available resources and skills (see 
FIGURE 5.8).  
 
 
FIGURE 5.8 Components of Diaojiaolou houses 
Source: Drawn by author. 
 
5.5.1 Timber framework 
The overall framework structure is an integrated pillars-and-transverse-tie-beam framework 
(chuandou framing system), comprising sets of load-bearing timber posts and beams (see FIGURE 
5.9). The timber framework of the Tujia Diaojiaolou house has been influenced by Han culture. The 
terms jinshen (room depth), kaijian (room width) and bu were introduced by the Han people after 
91 
gai tu gui liu.
61
 The impacts of Han carpenters in the construction process also introduced 
standardised timber components, dimensions and rituals.
62
  
 
 
FIGURE 5.9 A typical section of a Diaojiaolou house showing its components  
Source: Redrawn by author based on
 
Yan Huang, "On Combination of Fireplace with Architectural Space," Chongqing 
Architecture, no. 2 (2014): 18. 
 
In the pre-industrial era, this framework relied only on sophisticated joinery such as mortise and 
tenon joints as well as peg and bind joints without using any metal nails.
63
 In the extant buildings, 
nails are used for fastening and binding the components for convenience. Today, the framework 
creates a strong joint capable of expanding according to changing family sizes.
64
 It is flexible in 
both plan and section—for example, a three-bay and three-post body can be extended into a longer 
house by adding additional bays on a linear site.
65
 Each post has a mortise and tenon joint at the top 
to directly support the longitudinal roof purlin, and horizontal tie beam members (chuanfang) fasten 
                                                 
61 Qin, Tujia Architecture, 33. 
62 Changming, Exploration of Architectural Culture in Southeast Asia and Minority Habitation of Southwest China, 94. 
63 Liu, Introduction to Chinese Dwelling, 63. 
64 Qijun Wang, Vernacular Dwellings (Wien: Springer, 2000), 116.  
65 Ruan, Allegorical Architecture: Living Myth and Architectonics in Southern China, 151. 
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the joints and form the frame.
66
 The roof weight is carried directly through the foundation, while 
horizontal tie beams stabilise the framework without load bearing.
67
 The posts are typically only 
200 to 300 millimetres in diameter, and trees as young as five years can be used for purlins, posts 
and tie beams.
68
 In Diaojiaolou houses, some shorter posts (named qi in Chinese) that rest on the 
horizontal tie member—chuanfang—are used to reduce cost and materials. Compared with other 
common timber framing systems in China, this system is economical in terms of material use. 
 
    
FIGURE 5.10 Various post combinations of skeletal upright panels in different houses 
Photo: Author, 2013. 
 
Wujia (also named shanjia, mu lie zi)—a skeletal upright panel standing alone—is the first 
consideration when building a new Diaojiaolou house.
69
 The builders decide the number of full-
length and shorter posts to set the depth of the house (jinshen), and the middle post height sets the 
height of the whole house.
70
 Therefore, affluent families prefer higher and deeper houses, while 
poor families choose smaller and narrower houses in order to reduce the use of building materials. 
The distance between the axis of two posts (either a full-length or shorter one) is termed ‗a pace‘ 
(bu). The common dimensions of a pace used by the Tujia range from 2.5 chi (a Chinese unit: 1 chi 
is 0.31 meters, but there are slight variations in different periods) to 3.5 chi.
71
 There are various 
combination of posts in a single skeletal upright panel, such as ‗three posts and four qi‘, ‗three posts 
and six qi‘, ‗four posts and three qi‘ (see FIGURE 5.10). The distance between two skeletal upright 
panels (kaijian) measures the room width. The room width is settled based on the number of posts 
in each skeletal upright panel and the post width. The width of the room in the middle—usually the 
                                                 
66 Ronald G. Knapp, Chinese Houses: The Architectural Heritage of a Nation (Singapore: Tuttle, 2005), 45. 
67 Ibid., 45. 
68 Knapp, China's Old Dwellings, 92. 
69 Dunzhen Liu, Chinese Ancient Architectural History (Beijing: China Architecture and Building Press, 1984), 27. 
70 Ibid., 28. 
71 Zhou, "Study on Tujia Folk Houses and its Traditional Architecture Technology in the Southeast of Chongqing," 96. 
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main hall—is decided first, and the width of the flank rooms decided accordingly.72 It is common 
that the main hall is wider than the flanking rooms by one chi to show the dominant role of the main 
hall. The common dimensions of kai jian are from 1.2 zhang (1 zhang=10 chi).
73
 The last step is to 
determine the house height according to the depth and width of the house. The traditional 
dimensions range from 1.88 zhang to 2.28 zhang.
74
 Eight is regarded as auspicious by the Tujia 
people, so a dimension of house height ending with eight is often used.
75
  
 
5.5.2 Roofs 
A gable-and-hipped roof (xieshan) comprised of rafters on purlins with fired clay roof tiles is the 
common type seen in villages. Thatch roofs are rarely seen in this region now. A roof, regarded as 
‗the second façade‘ in traditional Chinese architecture, is an expressive feature of a dwelling 
associated with its culture. 
 
The roof takes shape with purlins, rafters, tie beams, fired clay tiles and a ridgepole, and all 
components are supported by the posts. The current roof form is a product influenced by Han 
culture and its most noted carpentry book, Lu Ban Jing.
76
 The pitch of a roof (named juzhe in Han 
Chinese and bushui in Tujia language) varies in association with the progressive downwardness of 
the posts in a skeletal upright panel and the length of projecting tie beams (named tiao).
77
 Tujia 
Diaojiaolou houses have a particular type of tiao, named niu jiao tiao, as shown in FIGURE 5.11. 
The curve of a niu jiao tiao is made from the bottom of a natural curved tree found growing on 
slopes.
78
 The length of the projecting tie beam determines the width of the eave. 
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FIGURE 5.11 Projecting tie beams (Niujiaotiao) seen during the field trip 
Photo: Author, 2013. 
 
 
FIGURE 5.12 The rainwater organisation for roofs  
Photo: Huang, ―The Logic of Vernacular Materials: The Relationship of the Vernacular Materials of Wood, Earth, 
Stone and Lime in Shanxi's Vernacular Construction System‖, 82. 
 
The fired clay roof tiles provide water resistance and rely on their weight to stay in place during 
windy days. The interlocking tiles form a series of ridges and furrows that shed water directly to the 
ground, where it is directed away from the house in drains (see FIGURE 5.12).
79
 The purlins are set 
directly on a post, and rafters are arrayed transversely. Clay tiles are alternating concave and convex 
and bind to the rafters with mud.
80
 A timber batten links the ends of rafters in order to prevent the 
                                                 
79 Yinwu Huang, ―The Logic of Vernacular Materials: The Relationship of the Vernacular Materials of Wood, Earth, Stone and Lime 
in Shanxi's Vernacular Construction System‖ (Master‘s Thesis, University of Hong Kong, 2006), 82. 
80 Ibid., 82. 
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tiles from falling off. Ornaments made of stacked, tubular and flat clay tiles are placed on the 
ridgeline of these houses (see FIGURE 5.13). 
 
   
FIGURE 5.13 Ornaments on the ridgelines in Dazhai village. 
Photo: Author, 2013. 
 
The ceilings are made of bamboo mat or timber boards, and the resultant upper loft space is used for 
storage and helps insulate and ventilate the building. Air gaps or openings under eaves and in gable 
ends ventilate the roof cavity, removing hot air and keeping the spaces below the roof cooler. This 
is an essential response to the plentiful rainfall and strong summer sunshine in this region.  
 
5.5.3 Foundations 
The foundation plays a critical role in keeping the timber structure and other components dry from 
direct rain, and there usually is a gutter running around the foundations to drain water away. The 
main body of a Diaojiaolou house is generally built on a raised earth plinth paved with stone, while 
the perpendicular wings are typically elevated aboveground to protect the home from heavy rain 
and damp. Earth is excavated on-site when the site is levelled, and tamped until a sharpened 
bamboo is not able to pierce it.
81
 In the past, rich people used carefully hewn and carved granite 
paving stones by local masons to cover the tamped earth (see FIGURE 5.14). The stones were 
tightly laid around the tamped earth foundation as retaining walls by poorer residents. The 
foundation height is also linked to the house owner‘s social status. Today, concrete is often used to 
cover the original foundation to increase its durability. 
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FIGURE 5.14 The elaborate foundation for the house shown in FIGURE 5.4, found by the author; the carving and 
granite had been covered with concrete 
Source: Unpublished photos provided by Xiushan Urban Planning Bureau, 2009. 
 
Each of the posts is set on a pedestal (zhuchu) instead of being anchored directly in the tamped earth 
foundation. All the timber tie beams at the bottom of the house are placed on hewn stone slabs 
(liansangshi, see FIGURE 5.15).
82
 The stone pedestal and slabs reduce the earth damp transmitted 
into the timber posts. The posts are made from stripped tree trunks, with the trunks in their natural 
shape. ‗Pedestals range from rough-hewn stone blocks chamfered along the top edges to elaborately 
carved shapes—drums, octagons and lotus.‘83  
 
  
FIGURE 5.15 The original stone slab and pedestal used in an house built in the 1800s in Lianglu village 
Photo: Author, 2013. 
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5.5.4 Walls and fenestration 
The external walls and interior partitions are usually made of timber boards fixed to the posts and 
rafters. The load-bearing frame sets free the walling and fenestration and allows flexibility in the 
secondary construction. The boards can be laid vertically or horizontally, and no glue or cavity is 
used to connect them. Timber is fireproofed by being soaked into oil before it is used in the house. 
Liba wall, a type of wall that sandwiches bamboo matting with lime or mud, is also found in the 
houses.
84
 The massive walls form a protective skin of high-thermal mass that moderates the interior 
temperature and humidity.  
 
     
    
FIGURE 5.16 Decorative lattice on houses 
Photo: Author, 2013. 
 
Six-leaved wooden battened doors with decorated window lattice and a high threshold show the 
importance of this main hall, and also keep out small animals and rainwater.
85
 Decorative lattice 
patterns are used on windows and doors, ‗ranging from the geometrically simple to those that 
include inlaid motifs‘ (see FIGURE 5.16).86 The lattice components are connected with mortise and 
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tenon joints. The elaborate window lattice of inlaid motifs was widely used by rich families in the 
pre-industrial period; ornaments from the post-industrial period are becoming simpler.  
 
 Materials and local craft 5.6
The use of indigenous building materials and local crafts reduces the energy consumption and 
environmental impact of the houses.
87
 This section discusses the properties and use of traditional 
materials. Granite, bamboo and timber are plentiful in this region and commonly used in its houses. 
Brick, tiles and stone masonry are routinely used wherever durability is required, while timber is 
used because it is easily available and workable.
88
 China fir is the most often used from harvested 
woodland near the settlements. The properties of most materials are described in TABLE 5.2.  
 
TABLE 5.2 Most materials and their properties 
Material Properties Use  Shortcomings 
Timber Local availability, easily workable, multi-purpose 
usage, lightweight material 
Wall, structure, ceiling, 
decoration, openings 
lattice 
No fire 
prevention 
Bamboo Local abundance, easily workable, multi-purpose 
usage, lightweight material 
Wall, ceiling No fire 
prevention 
Granite Very high durability, local abundance, high 
moisture resistance, suitable for damp-proof base 
course and first floor walls  
Base course, wall of first 
floor 
Heavy and 
hard to process 
(used as rubble 
walls) 
Thatch Extremely low thermal conductivity, local 
availability, lightweight material, easy fabrication 
 
Auxiliary building‘s 
roof 
No insect and 
fire 
prevention, 
durability 
Clay tiles High durability, locally produced, moisture 
resistance, waterproof 
Roof tiles Heavy and 
fragile 
Source: Nguyen et al., "An Investigation on Climate Responsive Design Strategies of Vernacular Housing in Vietnam," 
2092. 
 
The construction of a Diaojiaolou house is comprised of a series of traditional steps and rituals, as 
informed by the villagers, involving both the house owners and the aid of their neighbours and other 
villagers, some of which are still performed today, and some not, depending on the local practices. 
A construction site, the situation of the house and the building start date are decided by a person 
who knows Fengshui in order to ensure the family‘s luck. On the day the site levelled (dongtu), 
cock blood is used as a sacrifice to the earth god. After the selection of a construction site, the house 
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owner sacrifices to the mountain god.
89
 The rituals, customs and sacrifices of gods are shared with 
other ethnic groups, similar to the rituals documented in Lu Ban Jing. An auspicious day is selected 
to fell trees (fa qing shan) in mountains near the village. The trunks are transported through rivers 
and carried to the building site. All the mortise joints of the components are precisely prefabricated 
with mortise joint construction well before assembly.
90
 Timber is dressed on the building site using 
a trestle sawhorse, and the tools for chiselling logs have evolved from rough stones to saws and 
adzes (see FIGURE 5.17).  
 
    
FIGURE 5.17 Tree trunks being worked in Yanyuan village 
Photo: Author, 2013. 
 
A craftsman does not work with drawings to fabricate all the components according to their 
modules. A ‗bamboo ruler‘—a bamboo pole inscribed with the dimensions of all components at a 
1:1 scale—is used for measurement.91 The carpenter then marks on the logs using ink or charcoal 
and produces the components before they are assembled into a unit on the ground.
92
 The assembled 
framework is then erected and used as scaffolding, together with other villagers‘ help. Installing the 
ridgepole is the most important part of the building, and there is a ceremony to entertain the 
villagers and carpenters with a feast. Roof coverings are then laid atop the timber framework. Tiles 
made of mud are moulded and fired in the kiln inside the village or in a nearby village, as informed 
by the villagers in the field trip. The tiles have a long history dating back to before the pre-industrial 
period, but have become affordable by poorer people in post-industrial times. The local appropriate 
crafts are evolving through the adaptations by local carpenters and craftsmen as well as being 
influenced by other cultures through the constant migrations in this region.
93
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 Spatial organisation and lifestyle 5.7
The spatial organisation of different house plans is generally the same, in spite of detailing 
variations.
94
 The spatial organisation and use of rooms in the traditional house are closely linked to 
local lifestyles. Generally, the vertical spatial organisation of the Diaojiaolou house is that the attic 
is used for storage, daily activities are performed on one level and the space under the platform is 
used for manure and livestock. However, Ruan points out that these spatial arrangements and 
definitions are not durable and the distinctions of room functions are ‗vague, ambiguous, and 
relative.‘95 For instance, seasonal changes influence the pattern of rooms‘ usage: kitchen is the most 
favourable place in winter, with a fire, while the veranda and courtyard are preferable in summer.  
 
The main hall, sitting in the middle of the building‘s main body, is the public entrance and serves as 
the most significant room and multifunctional living area.
96
 It holds important family ceremonies 
such as wedding and funerals and is used for entertaining guests and for ancestral sacrifice. Before 
the gai tu gui liu, doors were installed in this room, and instead, a high threshold was used to as 
delimitation of indoor and outdoor space and block animals outs.
97
 It was related to the use of this 
room for the traditional rituals, such as funeral dance. After the gai tu gui liu, due to the impacts 
from Han culture, doors are added to this room and concrete is used pave the ground. The 
inscriptions on wooden tablets or slips of red paper of venerating their ancestors and five important 
entities in the Confucius theories—heaven (tian), earth (di), state (guo), ancestors (qin) and maters 
(shi) can be seen in the fieldtrip. Usually this room is wider than others, and taller in volume, as it 
has no lowered ceiling.
98
 The floor is usually paved in stone or finished with earth. In summer, the 
doors are often left open to ensure ample daylight and air circulation. 
 
Bedrooms are placed in both the main body and the perpendicular wings. Timber floors in the 
bedrooms are commonly installed and raised 600 mm above the ground to help avoid moisture and 
promote ventilation.
99
 In the past, an open fireplace was set in the front area of this room to provide 
warmth during winter days, and this front part of the bedroom was used for cooking and meeting 
visitors while the rear part was used for sleeping. With the impacts from the cultural impacts from 
other ethnic groups, kitchen is added and it assumes the role of cooking and meeting people. 
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Currently, in most cases, bedrooms are fairly unimportant spaces, serving only as ‗sleeping 
quarters‘, and can be easily turned into storage.100  
 
The room adjoining the wing and main body is often used as the kitchen. It has multiple uses such 
as cooking, meeting visitors and providing a gathering space for family dinners. There is a stove 
(zao) for cooking, which is a rectangular-shaped plinth of compacted soil or stone built directly on 
the ground and surrounded by a wood frame.
101
 Another fireplace, huopu, creates an important 
hearth for family life in winter.
 102
 Huopu is an open fire pit or a fireplace semi-enclosed with 
timber; people sit nearby, dining, chatting, weaving, sewing and sleeping, to enjoy the warmth. The 
fire is kept on for cooking and boiling water. The semi-enclosed fireplace is built near a bed, and is 
the most used area for all the family members during winter.
103
 There was a major change of huopu 
in the gai tu gui liu: before this period huopu was used as beds and chairs, where the whole family 
both male members and female ones slept on one huopu; but afterwards, there were more rules of 
its use, such as males and females was not allowed to stay on one huopu.
104
 Two types of semi-
enclosed fireplace are commonly seen today—high huopu and low huopu—according to the raised 
heights of the timber platform around the fire.
105
 
 
The attic above the ceilings in the bedrooms is used for storage and can be accessed with ladders. 
This space is used to dry grains and crops due to its good ventilation. Unlike the timber ceiling in 
the bedrooms, bamboo mat is used for the kitchen ceiling to smoke meat and corns and prolong the 
longevity of stored food.  
 
A corridor between one to three metres wide runs along the main façade, working as a transitional 
space between outside and inside.
106
 It is the active public interface of the whole house, a 
communication space with neighbours and the natural environment. It is an extension of the living 
space that accommodates everyday actions such as dining, meeting friends for craft work and 
dancing or having parties on summer nights. 
 
In the terraced hillside house form, a lowered courtyard is commonly found in front of a house. This 
area is paved in stone or compacted earth, and is used for outdoor activities such as yarn dyeing, 
crop drying, timber craft, washing clothes, clothes drying, talking with neighbours and children‘s 
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play.
107
 Before the introduction of concrete covering on the yards, cereals and vegetables were 
usually placed on large bamboo mats to keep clean; and the mats are still in use today, see . The 
lower space under the raised platform is often used to feed livestock or fowl and to store farm tools. 
  
 
FIGURE 5.18 Bamboo mats used to dry cereals in Dazhai village 
Photo: Author, 2013. 
 
A separate, simple timber hut or shed is typically built behind or beside the main house for storage, 
toilet and fire-curing tobacco.
108
 Due to the limitation of facilities in rural areas, which had no 
running water and electricity until the late 1980s, drinking water was carried from wells or springs 
near villages and stored in water urns. Currently, bathing is still performed in the courtyard or in 
rivers by most residents. An open-pit latrine is located in the hut or shed area, where waste is stored 
and scooped out to fertilise the field until needed.  
 
 Passive design strategies 5.8
Many researchers appreciate the passive design of the Diaojiaolou house—particularly they provide 
cool and breezy internal spaces in warm subtropical summers.
109
 This section aims to analyse the 
general passive design strategies adopted in Diaojiaolou houses responding to local climatic 
challenges, including high solar radiation, temperate and humidity in summer, coldness in winter 
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and heavy rain. The strategies are not found in every house because of the typological variations 
among different houses.  
          
 
        
FIGURE 5.19 The single-room depth plan and multiple openings improve ventilation inside the house, and the semi-
open main hall introduces breezes into the house. At the south façade, the shading device is dominant and the window 
area is larger, while other counterparts are smaller to enhance ventilation. 
Drawn and photo by author. 
 
Many houses are oriented to the south to capture the prevailing breezes in summer and the sunshine 
in winter. The larger opening area at the southern façade and the single-room depth plan induce 
cross-ventilation, see FIGURE 5.19. The main hall is considered the core of the home, protected by 
shading and located for natural ventilation.
110
 The roof structure protects the walls and openings 
with wide overhanging eaves and offers protection from heat gain and rainfall. The large roof 
overhangs create intermediate spaces such as verandas, which give another layer of protection to the 
external walls and create usable space around the building. This layering effect allows, in many 
cases, the main living areas of buildings to be left completely open, facing the internal courtyard 
and providing shade to block sunshine and allowing air to circulate freely, see FIGURE 5.20.
111
 
Additionally, window lattice prevent direct sunshine but admit daylight, see FIGURE 5.21. 
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FIGURE 5.20 Deep roof eaves protect inner space from the sunshine, and shade trees planted near the house block 
direct sunshine as well 
Drawn and photo by author, 2013. 
 
         
FIGURE 5.21 Window lattice works as shading device 
Drawn and photo by author, 2013. 
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FIGURE 5.22 The air gap in the attic increases the thermal resistance and reduces heat loss of the roof 
(The ceiling space is sealed in winter with timber boards to create a still air zone that insulates the roof to some extent) 
Drawn and photo by author. 
 
The large, well-ventilated attic acts as an insulating air zone below roofing in two ways, see 
FIGURE 5.22. On summer days, hot air stratifies near the ceiling at a much higher level than an 
occupant‘s body and is released through openings in the ceiling to the well-ventilated roof space. 
On winter days, ceiling vents are sealed with timber boards to avoid heat loss. The timber walls 
remove heat easily at summer night, see FIGURE 5.23, but are insufficient to resist cold 
temperature in winter. Fireplaces and stoves are used to keep warmth at winter, see FIGURE 5.24. 
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FIGURE 5.23 Light mass wood construction easily removes heat 
Drawn and photo by author. 
 
   
FIGURE 5.24 Open fireplaces in the kitchen and bedrooms are used for cooking and heating purposes and they store 
heat for night  
Drawn and photo by author. 
 
A stilted part prevents moisture going into the interior space. The raised platform in the wings 
allows ventilation underneath that contributes to the passive cooling of the internal spaces and 
expels ground moisture, see FIGURE 5.25. A steep roof (26.5°~31.5°) and deep eaves along with 
the special arrangements of clay roof tiles drain away the rain to the ground quickly. 
 
         
FIGURE 5.25 Foundation and raised platforms expels ground moisture and rain. 
Drawn and photo by author. 
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FIGURE 5.26 The steep roof drain away the rain quickly   
Drawn and photo by author. 
 
However, passive strategies with traditional building materials and techniques alone do not 
necessarily lead to residents‘ comfort, since comfort is more about residents‘ perceptions of both 
measurable and unmeasurable features.
112
 Comfort, as discussed by Witold Rybczynski, is a 
subjective experience of satisfaction related to a particular historical period, embracing privacy, 
convenience and physical ease.
113
 Yifu Tuan further elaborates that people tend to view the corner 
of world they dwell in as uniquely favoured, and their own customs and habits as good, before the 
time that Western standards and customs have intruded on their culture.
114
 Therefore, ‗a thorough 
examination of a variety of cultural and environmental variables and the way in which they 
dialectically interrelate in a particular local context‘ is needed ‗to ascertain what lessons a particular 
vernacular tradition can really teach in terms of sustainable design and construction.‘115 
 
 Conclusion 5.9
The chapter traces elements of the Diaojiaolou house from a historical perspective and investigates 
the alternations of traditional physical forms and how they adapt to historical changes and the 
underlying causes in this chapter. It has demonstrated that the Diaojiaolou house has evolved to 
meet the needs of subsistence farmers whose home is integral to agricultural production in different 
periods. The distinctive features of housing compounds and their components are continuing to 
develop in response to occupants‘ geographical environment, social practices and cultural beliefs, 
and the available technology in a particular region. The house styles and their unique craftsmanship 
express residents‘ creative ideas and aesthetics in their specific area. They also express the 
adaptation and assimilation of various cultural and social influences associated with the social and 
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FIGURE5.26 Room height is significant 
in all rooms (min. 4.2 m) 
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cultural changes. The Diaojiaolou houses are not simply utilitarian solutions, but an expression of 
the ethnic culture, beliefs and customs that can ensure the Tujia people‘s continuation. However, 
the evolution of the current conditions and living experience of these houses, perceived by the 
residents in the current context, remains unexamined. 
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Chapter 6: Research Design of Fieldwork in SECQ 
 
 Introduction 6.1
This chapter presents the methods for an on-site investigation of traditional Diaojiaolou settlements, 
which places the theoretical research already outlined in Chapter 5 into a real-life context. The first-
hand data about this type of vernacular house reveals new information and deepens existing 
knowledge about extant houses in SECQ, as well as informing proposals for future development of 
the traditional villages, further discussed in Chapter 9. The purpose of the fieldwork was to evaluate 
how well the houses perform in response to changing needs resulting from broad sociocultural and 
environmental changes in traditional rural communities in SECQ, as discussed in Chapter 2. This 
chapter outlines the research design by specifying the fieldwork questions, discussing a case study 
approach and justifying the selection of the two studied villages, Dazhai village and Yanyuan 
village in Xiushan. It then describes the research procedure for data collection and analysis of the 
fieldwork carried out during June to July 2013. Two main streams of data were collected: full 
image-based typological documentation of 25 Diaojiaolou houses, and descriptions of their 
adequacy according to their occupants, with a particular focus on the perception of thermal 
performance in relation to physical properties. Observation, photographic analysis and semi-
structured interviews were the three main tools used to understand the actual conditions of the 
existing Diaojiaolou houses today. 
 
 Research questions of the field trip 6.2
Vernacular houses as a type are continually changing with the times and with residents‘ needs, as 
indicated in Chapter 4. They need to respond to new requirements that imposed by globalisation and 
modernisation as well as to resident‘s fundamental need for comfort and their cultural beliefs. The 
general understanding of Diaojiaolou houses offered in Chapter 5 is insufficient to show how 
particular houses perform today, or explain their occupants‘ usage patterns responding to the 
external changes. As Steve Watson states, ‗before designers can purport to assist in solving what are 
complex and problems in a complex process, one must have an understanding of that process and 
110 
the problems within it.‘1 Close examination of the housing allows for reflection on contemporary 
needs from the experience and perception of the occupants living in traditional Diaojiaolou houses, 
thus producing considerations and recommendations for the current development of these houses.  
 
Re-assessing existing Diaojiaolou houses has become critical in order to refine their engagements 
with sustainable discourse, both in academia and in practice. During fieldwork, it is important to 
document and understand occupants‘ lifestyles and the thermal performance of their existing houses, 
which gives insight into specific needs for occupants in terms of improving those houses. Thus, this 
chapter discusses the methods used to investigate the physical characteristics of traditional 
Diaojiaolou houses, their pattern of use and their occupants‘ perceptions and experience of living in 
these houses, based on surveys carried out in 2013.  
 
Based on the research questions in subsection 1.2, this section subdivides the first question into 
these more specific and detailed questions: 
 What are the traditions in the villages and how they have been conserved or transformed in 
the modern condition? 
 What are the traditional physical characteristics of the Diaojiaolou house and what effect do 
they have on the current residents‘ perceptions of thermal comfort and other aspects, such as 
the spatial use patterns and the new sanitary requirements? Are there any changes of 
residents‘ living behaviour inside the houses? 
 How does the traditional Diaojiaolou house suit their everyday life? Is this type of house 
still suitable for contemporary life?  
 Are there any adaptations to original Diaojiaolou houses? What do the residents think of 
these adaptations? 
 What problems with the existing buildings need to be fixed either in the short or long term? 
 Are there any differences among the houses? If so, what are the strategies to suit different 
houses? 
 
 
 
 
 
                                                 
1 Steve Watson, "Improving the Implementation of Environmental Strategies in the Design of Buildings: Towards a Life-Cycle 
Based, Front Loaded, Framework for Building Environmental Assessment During Design" (Phd Thesis, The University of 
Queensland, 2004), 8. 
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 A case study research approach 6.3
Case studies are useful for developing an empirical understanding of a particular case in a real-life 
context. Representative case studies represent extant conditions of Tujia Diaojiaolou villages in 
SECQ. The major rationale of the case study approach, as pointed out by Robert Yin, is to 
investigate a particular phenomenon and its context that ‗is hypothesized to contain important 
explanatory variables about the phenomenon.‘2 Moreover, Robert Earl Stake and Jing Zhou note 
that the case study is an appropriate research approach for gaining rich and detailed information 
about the studied context, instead of separating all the relevant factors independently.
3
 The 
Diaojiaolou villages are created to accommodate the daily life of local residents and to fit their 
contexts, but these contexts are often not clearly laid out. In the vernacular architecture research, an 
exploratory case study approach is useful to provide in-depth and specific analysis of phenomena 
related to occupants‘ everyday contexts in particular places and at particular times; real-life context 
fleshes out what has been documented in published research or residents‘ narratives of living in a 
particular vernacular house.
4
 A holistic understanding of Diaojiaolou houses‘ architectural forms 
and their influences from external factors as a whole is important, since their typologies, spatial 
arrangements and relationships with occupants‘ thermal comfort and daily lives are linked to broad 
sociocultural influences.
5
 From this rich array of data sources, the author is able to explain in 
detailed and nuanced ways the particular features of Diaojiaolou houses and how this vernacular 
built form has adapted to contemporary life, which builds a platform for next stage of research.  
 
Case study research can be based on single or multiple case studies.
6
 The use of multiple case 
studies from various regions or from various localities within one region provides an opportunity 
for comparative perspectives and could produce ‗some useful insights into the nature of the 
circumstances being studied.‘7 Even though Tujia Diaojiaolou houses in different SECQ localities 
share similar architectural features, there are also variations in physical details, different living 
activities, and inhabitants‘ beliefs.8  Different settlements are impacted by modern life in various 
ways, depending on their proximity to urban areas or townships and their development strategies. 
                                                 
2 Robert K. Yin, Applications of Case Study Research, vol. 34 (Newbury Park: SAGE, 1993), 31. 
3 Robert Earl Stake, The Art of Case Study Research (Thousand Oaks: SAGE, 1995), 7; Jing Zhou, "Case Study Methodology," 
A+BE: Architecture and the Built Environment 2, no. 3 (2012), 102. 
4 Robert K Yin, Case Study Research: Design and Methods, 2nd ed. (Thousand Oaks; London: SAGE, 1994), 13; Paul Davidson 
Reynolds, A Primer in Theory Construction (Indianapolis: Bobbs Merrill, 1971), 80. 
5 S. V. Szokolay, "Responsive Design Approaches," Habitat International 7, no. 5 (1983), 332; Paul Oliver, Shelter and Society 
(London: Barrie & Rockliff the Cresset P, 1969), 23. 
6 Yin, Applications of Case Study Research, 5. 
7 Dan Remenyi, Case Study Research: The Quick Guide Series, 2nd ed. (Reading: Academic Publishing International, 2012), 19. 
8 XiaoHui Liu and Lin Qin, "The Characteristic and Sustainable Development of Tujia People's 'Diaojiaolou'—The Survey to the 
Traditional Houses of Tujia People in the Southeast of Chongqing," Wuhan University of Technology ( Social Science Edition) 18, no. 
2 (2005): 274. 
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The villages‘ different development levels probably have different effects on traditional houses. All 
these variations and similarities between Diaojiaolou settlements might bring different results from 
the research questions. Case studies here have thus been selected from two different localities in one 
region, and differences or similarities might emerge from the analysis. Even though Dan Remenyi 
advises that the proper number of case studies to conduct multiple studies is more than two in 
doctoral research, the major research entity in this thesis is different types of Tujia Diaojiaolou 
houses rather than the houses of different localities.
9
 Sufficient numbers of houses and households 
in two different localities are enough to gain an understanding of these houses in this thesis.  
 
There are two more reasons why selection of case studies in two localities in one region is suitable 
for this study. Firstly, investigating two localities in one county was the safest and most efficient 
approach. During the preparation stage of the field trip, it was necessary to make contact with the 
county-level government for entry permission. The researcher‘s existing contacts within Xiushan 
County facilitated this process. Secondly, access to remote settlements of Diaojiaolou houses 
located in scattered mountainous valleys required different modes of transportation and took a long 
time of the actual travel. Some villages were hardly accessible without a motor vehicle, and villages 
accessible by bus were thus preferable for site selection. In addition, travelling between intact 
Diaojiaolou villages in different counties generally took a couple of hours on public transport. 
Safety was an important consideration when I travelled alone between these unfamiliar villages.  
 
Secondly, a great deal of time was needed to conduct a detailed and intensive survey for each house 
for about 1.5 hours.
10
 The research focused not only on the vernacular houses‘ physical structures, 
but also on the residents‘ everyday practice, perceptions and comfort related to their house 
environments. The author was an outsider in terms of these specific built environments, dialects and 
lifestyle; it took time to become familiar with villagers and to build up the trust necessary to 
conduct fieldwork in their homes. Ten days were spent in Dazhai village and 15 days in Yanyuan to 
get familiar with each village and the residents, and then investigate sample houses in detail. Even 
though the author is Chinese and speaks Mandarin, it was difficult to understand the Chongqing 
dialect, so a local translator or guide who could speak Mandarin and the local dialect—as well as 
villagers‘ availability to participate in the research—was needed. Differences in Chinese dialect is 
one of the practical difficulties of carrying out fieldwork, which meant that it took longer to ensure 
that the interviewees and interviewer understood each other.
11
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 Selection of the two studied villages 6.4
The number of Diaojiaolou houses is rapidly decreasing in SECQ, and remaining traditional 
settlements are mostly located in remote rural areas.
12
 Xiushan County is an important site for 
vernacular Diaojiaolou houses and traditional settlements.
13
 Publicly accessible statistical data is 
rare, as is documentation of existing traditional Diaojiaolou houses or settlements.
14
 No data of 
settlement form is provided by Google Maps or by any atlas, which made preparing this field trip 
difficult. Local scholars and previous documentation of local governments were the main source of 
basic data. 
 
Two villages in Xiushan County—Dazhai and Yanyuan—were selected as the study areas, since 
they have retained significant traditional settlements of Diaojiaolou houses, which are of particular 
value to the Tujia people‘s culture in terms of offering protection and a sense of cultural identity, 
see FIGURE 6.1. Residents were available to participate in the research. Dazhai and Yanyuan were 
identified as two typically intact Diaojiaolou villages in the Investigation Project of Tujia 
Traditional Dwelling in SECQ (2002‒2004)—a preliminary survey and mapping to identify 24 
traditional Diaojiaolou locations conducted by Chongqing University and Chongqing Municipal 
Commission of Urban‒Rural Development.15 The two villages were both formed in the Qing 
Dynasty, and go back over 200 years. Over 90% of the population were Tujia ethnic nationality in 
2012.
16
 The Circular of the Conservation of Historical and Cultural Villages in Xiushan (2012‒
2014) provides a basic introduction to important traditional villages, such as their demographics, 
village maps, village sizes and the existing infrastructure inside the villages.
17
 These two projects 
thus enabled access to basic information about these two villages. Moreover, these villages were 
nominated as ‗Traditional Chinese Villages‘ in the national inventory in 2014, showing their 
historical value and potential for future development.
18
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17 People's Government of Tujia and Miao Nationality Xiushan Autonomous Country of Chongqing, Circular on the Conservation of 
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FIGURE 6.1 Location of Yanyuan village and Dazhai village 
Source: Redrawn by author based on the image of Google Map, 
https://www.google.com.au/maps/place/Yan+Yuan+Cun,+Xiushan+Tujiazumiaozuzizhixian,+Chongqing+Shi,+China/
@28.734656,109.0865876,11.25z/data=!4m2!3m1!1s0x3697337bf0c58d75:0xafc430858402a521, access 14
th
 
September 2015. 
 
These two villages are strategically located in a narrow valley and the village architecture is 
organised around a meandering stream that flows through the settlement centre in each case (see 
FIGURE 6.2 and FIGURE 6.3). Along the hillsides are impressive terraced paddy fields and lush 
forestland with trees and bamboo, with forest coverage higher than 40%.
19
 The villages are of a 
similar area—Dazhai is 5.6 square kilometres and Yanyuan is around 4.1 square kilometres. Both 
these two villages are roughly divided into two zones by function: one zone for dwellings and the 
other for cultivation. Traditional Diaojiaolou houses with more than 40 years of history are the 
dominant house typology—222 Diaojiaolou houses out of the total 230 buildings in Dazhai, and all 
35 dwellings in Yanyuan. The other seven buildings in Dazhai are made of brick, and one is a 
community office—the only public building in the village. All existing Diaojiaolou houses in 
Dazhai are I-shaped with two-room depth. In Yanyuan, the only public building is an unused 
primary school made of brick; there are also three U-shaped Diaojiaolou house, 13 L-shaped ones, 
18 I-shaped ones, and one courtyard house (see TABLE 6.1). Ten houses in Dazhai village were 
fully investigated, while 15 houses in Yanyuan were investigated. 
                                                 
19 Qin, Sun, and Xia, The Tujia Dwellings in Southeast Chongqing, 8. 
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TABLE 6.1 House selection in Dazhai and Yanyuan 
Village Public 
building 
Dwellings Total 
I-shaped 
DJL 
L-shaped 
DJL 
U-shaped 
DJL 
Courtyard 
DJL 
Brick/Concrete 
Houses 
 
Dazhai Total 1 222 0 6 230 
Selected 0 10 0 0 10 
Yanyua
n 
Total 1 18 13 3 1 0 36 
Selected 0 7 6 1 1 15 
 
In both villages, household incomes depend on remittance of migrant labourers and farming 
subsistence of those who stay inside the villages. Major agricultural production includes household-
based fruit, vegetable and Chinese medicine herb plantations, together with keeping poultry and 
livestock. Dazhai numbers 255 households and is home to 1,457 persons.
20
 However, almost half 
the village—692 people—work in the city as migrant labourers, while 765 people live and work in 
this village regularly.
21
 Sixty percent of the registered population of Yanyuan work in the city (the 
data of total population is not available).
22
 In Dazhai and Yanyuan, a central water tank built in the 
hill supplies water to the entire village, and some households also use underground water from 
wells near their houses. Electricity is connected to every household in both villages.  
 
Both villages are remote from the township of Xiushan. Dazhai village is located 26 kilometres 
southwest of the town Xiushan, while Yanyuan village is 68 kilometres to the northeast of the town. 
Accessibility to the Chongqing City area and the influences of urbanisation and modern 
developments have brought changes to the indigenous character of Diaojiaolou houses in both 
villages, to some degree. Dazhai village, a 30-minute drive to the town Xiushan, is more vulnerable 
to modernising influences than Yanyuan, which is a 1.5-hour‘s drive from Xiushan. Transport and 
access are limited in both villages. In Dazhai, there is only one major access road, which is 3.5 
metres wide, four driving roads inside the village, 2.5 to 3.5 metres wide, as well as several 
pedestrian roads connecting all the houses inside the village.
23
 In Yanyuan, there is one major 
access road, around 3.5 metres wide, and some lanes connecting the houses are used by motorbikes, 
but are not suitable for cars.
24
 The two villages have the same climate due to their proximity. 
 
                                                 
20 Chongqing Planning and Design Institute, The Conservation Plan of Dazhai Village, Xiushan.  
21 Ibid. 
22 Chongqing Planning and Design Institute, Conservation Planning of Traditional Village of Yanyuan, Haiyang, Xiushan County of 
Chongqing.  
23 Chongqing Planning and Design Institute, The Conservation Plan of Dazhai Village, Xiushan.  
24 Chongqing Planning and Design Institute, Conservation Planning of Traditional Village of Yanyuan, Haiyang, Xiushan County of 
Chongqing.  
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FIGURE 6.2 Panorama village from the northeast edge and aerial photo of Dazhai (Scale:1:3000)  
They show a typical farming village landscape consisting of nearby farming land, remnant forests, river systems and 
rural settlements. An aerial image is not available for Yanyuan village. 
Source: Photo by Author, 2013; map provided by Chongqing Geomatics Center and Chongqing Remote Sensing Center, 
2012.  
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FIGURE 6.3 Panorama of Yanyuan village from its south-eastern edge and its map (Scale 1:3000)  
Source: Photo by author, 2013; map redrawn by author based on the CAD file provided by Xiushan Urban Planning 
Bureau. 
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 Ethics clearance and ethical considerations 6.5
Ethical clearance was formally granted by The University of Queensland‘s centrally administered 
Human Research Ethics Committee before the author commenced the field trip. The ethical 
clearance certificate, participant information sheet and consent form were provided both in Chinese 
and English. 
 
The author‘s investigation in China was approved by Xiushan Urban Planning Bureau and entry 
permission was granted. In the investigated villages, the village leaders provided assistance to 
conduct the research and helped resolve accommodation issues during the author‘s stay. This survey 
sought participants‘ permission to talk about their houses and living experience in those houses and 
documentation the houses with drawing and photos, which abided by the local laws and customs. 
Issues of privacy, non-discrimination and respect for participants were adhered to throughout the 
fieldtrip. Individual participants were advised of the project prior to the research commencing and 
were given the opportunity to participate following verbal and written information from the 
participant information sheet. For with any non-literate participants, the author read out the 
information sheet and signed off on a different form to indicate that participants were informed and 
gave their consent, with a witness to this process. They were also told that their participation was 
voluntary, and that they had the right to withdraw without penalty at any time if they felt 
uncomfortable with their participation. Communication was assisted by a local researcher who has 
visited and researched these selected villages before.  
 
Anonymity was provided in all reporting of results. Identification of recordings and documents was 
retained via a participant code until cessation of the fieldwork, which allowed for participants to 
withdraw from participation and to have their specific recordings and documents identified for 
withdrawal. After this point, participants were de-identified by having their codes removed from 
their consent forms. Anonymity was maintained during the data storage period or for future meta-
analysis purposes. The houses are de-identified from the village maps for ethical consideration. 
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 Research procedure for data collection and analysis 6.6
6.6.1 Selection of houses and households 
The social researcher Thomas Schwandt mentions that cases are selected ‗based on a combination 
of criteria, including availability, accessibility and theoretical interest.‘25 Due to the small number 
of participants in this study, it was hard to select randomly or to ‗use a stratified, randomized 
approach‘ because randomness is ‗a statistical concept applying to a large number of participants.‘26 
However, Seidman notes that ‗the method of in-depth, phenomenological interviewing applied to a 
sample of participants who all experience similar structural and social conditions gives enormous 
power to the stories of a relatively few participants.‘27 This research aimed to adopt this principle to 
make a comprehensive understanding of the houses and their occupants. For this field trip, there 
were two main factors for choosing houses. 
 
Firstly, the criteria for selecting households were based mainly on the physical appearance of the 
house. Given the existence of Diaojiaolou types—the I-shaped, L-shaped, U-shaped and courtyard 
plan types discussed in subsection 5.1—the samples were selected according to different types. Five 
to ten houses of the same type were selected to yield contrasting or similar insights into typical 
characteristics and thermal comfort within SECQ. Intact houses in good condition with few 
adaptations of appearance were preferred here in this investigation, as they retained intrinsic 
characteristics of the traditional Diaojiaolou house which are investigated herein.  
 
The second consideration for house selection was household composition. Different household 
types were selected to understand different patterns of usage. These types included lone person 
families, nuclear families and extended families. The selection of households to be interviewed 
involved two methods: self-selection and the snowball approach.
28
 The interview started with the 
households the author stayed in during the interview process—DZ-5 and YY-1. Residents of both 
houses chatted with the author in Mandarin, so all parties understood one another. One family 
member in each of these two households assumed the role of village guide and translator to help the 
author talk to other households. The author simply knocked on doors to ask if residents were happy 
to participate in this project. After having talked to a small number of local residents, the author 
found that most were willing to participate in this study, and not much reluctance was observed 
                                                 
25 Thomas A. Schwandt, The Sage Dictionary of Qualitative Inquiry (Los Angeles: SAGE, 2007), 29. 
26 I. E. Seidman, Interviewing as Qualitative Research: A Guide for Researchers in Education and the Social Sciences, 3rd edition 
(New York: Teachers College Press, 2006), 51. 
27 Ibid., 55. 
28 Uwe Flick, An Introduction to Qualitative Research, 5th edition.(Thousand Oaks, California; London: SAGE 2014), 13. 
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during the conversation. When the author conducted interviews in courtyards, other villagers joined 
in, shared their own experiences and opinions and invited the author to visit their houses. 
The snowball approach was also adopted in order to get more participants involved. Some 
interviewees guided the author to other houses and volunteered to act as interpreters to facilitate 
interviews. With their presence, both the new interviewees and the author felt more comfortable and 
at ease, since they did not need to worry about language barriers. This approach expanded the 
author‘s connection in the villages. The snowball approach could increase the danger of bias in the 
detailed investigation phase if participants had introduced the author to similar interviewees. In this 
case, sufficient interviewees were needed to reduce the chance of bias. Seidman identifies two 
criteria to define ‗enough‘ samples: firstly, sufficiency—sufficient numbers of participants and sites 
of total population to inform outsiders of their experiences; secondly, saturation of information—
when ‗the interviewer begins to hear the same information reported.‘29 That is the criteria adopted 
to have selected 25 houses in the fieldtrip. 
 
Among the inspected houses, the number of I-shaped plan, L-shaped plan, U-shaped plan and 
courtyard plan houses were 17, six, one and one, respectively. Significantly, 23 houses were built 
during the 1960s to 1980s, while two were built 100 years ago. The recent houses were built during 
the period of political economy time when the prosperity in rural production contributed to the 
villages‘ construction and the agricultural peasants were tied to the land they worked. Twenty-three 
interviewees have lived in their house for more than 10 years, and knew them well. But most of 
them do not have much experience of living in modern houses, except two of the interviewees, who 
have lived in concrete block houses for more than two years previously. In terms of house 
conditions, relevant factors are listed as house type, year completed, orientation and adaptation to 
modern life. All 25 houses studied are detached, with one or two storeys. The housing density of the 
two villages is much lower than that of most urban areas. The average allotment size is between 
180m
2 
to 240m
2
. The analysis of demographic characteristics of the households offers an 
opportunity to assess housing requirements in qualitative terms.  
 
All the interviews were conducted during daytime. During the interview process, most interviewees 
turned to other family members (especially their wives or husbands) for corroboration of their 
answers. It was obvious that, although the couples were home together, the men were in charge of 
answering questions while the women were often busy with housework, and therefore not much 
involved in the interviews. However, for some questions, partners contributed some responses. In 
this investigation, 60% of the interviewees were male. The fact that men were mostly consulted 
                                                 
29 Seidman, Interviewing as Qualitative Research: A Guide for Researchers in Education and the Social Sciences, 54‒5. 
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reflects the relative power of men in these households. In this way, although the author aimed to 
balance the gender of interviewees, there were limitations based on the cultural setting. In this study, 
the number of interviewees of different age ranges distributed roughly evenly. The numbers of 
interviewees between the ages of 18‒34, 35‒54, 55‒64 and over 65 were five, six, seven and seven, 
respectively. 
 
The total number of sample houses was also limited by the available time, funding and the small 
number of residents living in these villages. Although the sample was small, using a detailed 
interview and making observations provides sufficient information for the study. The basic house 
conditions of the 25 houses inspected in these two villages and background of the interviewees such 
as gender, age range, occupation and length of residence which might affect the questionnaire 
answers, are listed in Appendix A,. 
 
6.6.2 Techniques of data collection 
Robert K Yin has recognised that six common sources of case study evidence are ‗documentation, 
archival records, interviews, direct observations, participant observations and physical artefacts.‘30 
Each source of evidence has its own strengths and weaknesses, and therefore integrating multiple 
data sources and methods (triangulation) can minimise errors and biases, which is particularly 
suitable for case studies.
31
In this fieldwork, four sources of documentation, semi-structured 
interviews, direct observation and participant observations were used complement one another and 
establish a valid and reliable understanding of existing Diaojiaolou houses and their occupants‘ 
perceptions. Documentation and direct observation of physical traces are unobtrusive tools, which 
can offset the limitations of obtrusive tools—interviews and participant observations. 
 
Systematically observing and documenting the physical aspects of each house was the initial phase 
of this study, through analysing physical settings, the houses‘ different elements, spatial 
configurations, building form, materials, adaptations/extensions, appliances and furniture 
placements. Since there are only few records and documentations of the existing Diaojiaolou houses‘ 
physical appearance and interiors in SECQ, it is necessary to build up a profile for each house with 
descriptions, drawings and photos in detail. This is in line with one of the rules given in Advice on 
How to Preserve the „Traditional Chinese Villages as discussed in section 3.6. There were two 
benefits of observing and documenting the investigated Diaojiaolou houses:  
                                                 
30 Robert K. Yin, Case Study Research: Design and Methods, vol. 5.(Thousand Oaks: SAGE, 2009), 101. 
31 Ibid., 101-115. 
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Firstly, a catalogue documenting the physical features of the 25 houses shows the architectural 
variants and commonalities among individual houses, such as room sizes, post spans and the 
location of different rooms. An analysis of typological forms, including orientation and passive 
strategies, uncovered the different design solutions in each house in response to climatic and 
sociocultural conditions.  
 
Secondly, observing physical traces has been recognised a useful tool in environment behaviour 
research by John Zeisel. It involves ‗systematically looking at physical surroundings to find 
reflection of previous activity not produced in order to be measured by researchers.‘32 This 
technique gathered clues about people‘s behaviours and activities in the houses and their potential 
effects on the houses‘ thermal performance—these clues include open/closed windows, soot on the 
walls and even unobvious mould on the floors.  
 
The observational and documentation study was 40 minutes in duration, including documenting a 
house‘s physical features with conventional cameras and measuring spatial dimensions. Simple 
free-hand drawings were used to document room arrangements, landscape elements, and furniture 
placement. Photographs give precise visual records and are valuable for collecting rich illustrative 
data to be taken home intact.
33
 As noted by Zeisel, taking photographs is an imageable, unobtrusive, 
durable and easy method, and it is particularly useful due to the long travel distances.
34
 The visual 
report also allows 320+the author to discuss results with her supervision team and provides a set of 
rich illustrative data for researchers who had not seen these houses in person.  
 
Documentation can provide specific details for corroborating information from the above 
resources.
35
 In order to develop a catalogue of all the investigated houses, an observation checklist 
was compiled to keep all house profiles in constant template for comparison, which was used to 
correlate with the interview responses.  The checklist that was developed based on two existing 
structures and adjusted according to the literature research on Diaojiaolou houses in Chapter 5, can 
be found in Appendix B. The first is Evaluation Standard for Green Buildings (Residential) 
(discussed in Chapter 2), a code for ensuring that vernacular houses are compatible and comparable 
with sound, sustainable housing principles in this region. This can easily reveal whether existing 
houses meet or fail to meet the contemporary standards. The second is Climate Responsive 
                                                 
32 John Zeisel, Inquiry by Design: Environment/Behavior/Neuroscience in Architecture, Interiors, Landscape, and Planning (New 
York: W.W. Norton & Company, 2005), 159. 
33 Ibid., 168; Sarah Pink, Doing Visual Ethnography: Images, Media, and Representation in Research, 2nd ed. (London: SAGE, 
2007), 4. 
34 Zeisel, Inquiry by Design: Environment/Behavior/Neuroscience in Architecture, Interiors, Landscape, and Planning, 161‒4. 
35 Yin, Case Study Research: Design and Methods, 103. 
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Vernacular Architecture: Jharkhand, India, which gives a comprehensive overview of the climactic 
performance of vernacular houses.
36
 The observed contents in the second source are structured 
according to the standard‘s structure, and the author‘s perceptions are added in the observation 
sheet in order to complement and explain the interviewee‘s answers. 
 
Participant observation was adopted to ‗perceive the realities‘ inside the houses, in order to reveal 
the occupants‘ lifestyles and their perceptions of living in their houses.37 Research into future 
development requires an understanding of actual space use to assess occupants‘ changing needs 
over time. In Dazhai and Yanyuan, the author lived in one of the interviewed houses—DZ-5 and 
YY-1—in each village to observe the occupants‘ living activities in these traditional houses. The 
occupant‘s daily routines and rituals such as eating, cooking and sleeping are necessary and 
fundamental to understand the spatial and activity patterns in any domestic architecture.
38
 It 
explains, more than direct observation, how the occupants feel about their house‘s interior, as well 
as how they use the space and for what purpose.
39
 When doing fieldwork in an unfamiliar area, it is 
easy to neglect some details only through direct observation, and therefore participant observation 
adds information and details. For example, there were vegetables stored in the main hall of YY-1 
that the author thought were to be eaten by the residents, until the hostess chopped them to feed pigs. 
Moreover, in many of the investigated the houses in Yanyuan, mould was commonly seen on the 
bottom of wooded bedroom furniture, and the rooms had a muddy smell. This was not seen in the 
houses of Dazhai village, since raised floors in the bedrooms were more moisture-proof. This 
difference noticed by author was further substantiated by interviewees‘ responses.  
 
Qualitative and contextual methods of thermal comfort research are well established, particular in a 
culturally specific social context.
40
 The questionnaire have been introduced as a powerful 
instrument to gauge post-occupancy evaluations of occupants‘ behaviours and cultural perceptions 
of different housing situations by environment‒behaviour studies researchers, because it is useful to 
identify building‘s shortcomings that need improvement or existing advantages that might create a 
guide for the future design of buildings.
41
 Adrian Leaman frames these contextual sensitivities 
related to location or different occupational and social groups through Building Use Studies (BUS) 
                                                 
36 A. Gautam, "Climate Responsive Vernacular Architecture: Jharkhand, India" (Master‘s Thesis, Kansas State University, 2008). 
37 Yin, Case Study Research: Design and Methods, 113. 
38 Roderick J. Lawrence, "The Interpretation of Vernacular Architecture," Vernacular Architecture 14, no. 1 (1983): 19. 
39 Lindsay Asquith, "Lessons from the Vernacular—Integrated Approaches and New Methods for Housing Research," in Vernacular 
Architecture in the Twenty-First Century: Theory, Education and Practice (New York: Taylor & Francis, 2006), 129. 
40 Heather Chappells and Elizabeth Shove, "Debating the Future of Comfort: Environmental Sustainability, Energy Consumption and 
the Indoor Environment," Building Research & Information 33, no. 1 (2005), 33. 
41 Clara Peretti and Stefano Schiavon, "Indoor Environmental Quality Surveys. A Brief Literature Review" (UC Berkeley: Centre for 
the Built Environment, 2011), 2; Zeisel, Inquiry by Design: Environment/Behavior/Neuroscience in Architecture, Interiors, 
Landscape, and Planning, 34.  
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methods.
42
 The BUS Housing Evaluation questionnaire generally goes together with on-site 
measurements. However, in this study, the BUS questionnaire does not fit because scientific 
measurements were ruled out. One major reason for ruling out quantitative data of instrument 
measurements was that only a two-month field trip was allowed during the author‘s candidature 
period, and it would have been impossible to collect instrument measurement data in a limited time 
within a particular season that could be generalised to fit an entire year. However, for existing 
Diaojiaolou houses, builders are usually from within the community, or are even the occupants 
themselves, and hence are aware not only of climatic and typological considerations, but also the 
values, rituals and beliefs that shape the design of the dwelling.
43
 In this case, a qualitative 
description of the occupant‘s feelings and perceptions might reveal useful data than scientific 
measurements. 
 
The occupants were asked to express their opinions of their living experiences through semi-
structured interviews. The interviewee in each household was generally one adult person (18‒65 
years old) who was expected to have lived in the house constantly for more than one year; most 
interviewees turned out to have been living in their houses for more than 20 years. The head of the 
family or the person who spent the most time in the house was preferred. To ensure the quality of 
the interviews, the interviews were conducted one-by-one in most cases. In some circumstances, 
when more than one occupant was staying at home and they were all interested in participating in 
the interview, the author included other occupants‘ opinions as complementary comments. The 
interviews began with casual talk involving basic information about the houses and their occupants, 
such as when their house was built, the residents‘ occupations and their personal history of living in 
their houses. This kind of talk relaxed participants. Regarding the questionnaire, the author read and 
explained to ensure the interviewees fully understand the questions and took down answers in the 
questionnaire sheets. Each item used a consistent Likert scale response ranking system (very 
dissatisfied, dissatisfied, neutral, satisfied and very satisfied). Residents were asked to rate each 
item in order to rank their satisfaction levels for that item. In addition, open-ended oral opinions 
were collected as part of these surveys, which provided rich information or vivid description. 
 
The questionnaire used in this research was designed to understand the perception of Diaojiaolou 
houses in summer and winter. Most questions in the questionnaire used in this investigation were 
modified from questionnaires used in relevant studies by Viet Huong Nguyen, Avinash Gautam and 
                                                 
42 Adrian Leaman, "User Needs and Expectations," in Buildings, Culture and Environment: Informing Local and Global Practices, 
eds. Raymond J. Cole and Richard Lorch (Oxford: Blackwell, 2003). 
43 Asquith, "Lessons from the Vernacular—Integrated Approaches and New Methods for Housing Research," 129. 
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Duell et al.
44
 There were two reasons for selecting these three questionnaires: 1) Avinash Gautam‘s 
and Duell‘s questionnaires went together with the observation checklist to correlate occupants‘ 
behaviours and physical variations with perceptions of thermal performance, which was in line with 
the selected research methods in this investigation; 2) Nguyen‘s questionnaire was designed to 
evaluate the different sustainability dimensions of the sustainable houses in urban Vietnam and 
Australia, and that fit the aim of this study—to evaluate different aspects of sustainability in 
existing houses.  
 
Furthermore, the referenced questionnaires were tailored to better fit the actual implementation of 
the interview and research purposes. Firstly, the questionnaire structure was simplified to make it 
easy to answer, since villagers‘ schooling levels are generally lower than those of urban dwellers, as 
discussed in Chapter 2. The interviewees were not familiar with the answering of questionnaires, 
and the author replaced the seven–point scales used in the existing questionnaires to make the 
questionnaire easier to be understood and answered by the interviewees. Secondly, as the number of 
interviewees was small, more open-ended questions were used to derive qualitative information 
during the interviews, which allowed interviewees to expand on their views.
45
 The questionnaire 
design is outlined below, and the full questionnaire can be found in Appendix C. 
 
Most questions about housing experience and expectations for future development were asked in 
order to understand local housing issues. The questionnaire included questions about occupants‘ 
perceptions, attitudes and actions regarding housing, resource use, lifestyle, indoor environment 
concerns and local identities.  
 
Part 1: The first part investigated general social issues related to housing to help reveal 
demographic information about the occupants. Questions 1‒3 asked for the gender, age and 
occupation of the interviewees. The interviewees‘ names were also asked so that the author could 
follow up on any matters that might arise in future, but the names were not disclosed. Interviewees‘ 
occupation, age and gender partly reflected the relationship of their lifestyle, perception and 
behaviour to housing. Question 4 pinpointed the interviewees who had lived in their houses for long 
time, ensuring that they had clear and exact perception of this housing. Questions 5‒6 investigated 
the historical background of the house, and these were open questions to investigate whether 
                                                 
44 "The Bus Occupant Survey Method: Details for Licensees," Usable Buildings, accessed 15 May 2013, 
http://www.usablebuildings.co.uk/BUSMethodology.pdf; M. Duell et al., Scoping Study of Design and Thermal Performance in the 
Desert Built Environment, Report of a Study for the Desert Knowledge Cooperative Research Centre, Alice Springs (Alice Springs: 
Desert Knowledge CRC, 2006); Viet Huong Nguyen, "Dimensions of Sustainability: Case Study of New Housing in Adelaide and 
Hanoi" (PhD Thesis, University of Adelaide, 2004); Gautam, "Climate Responsive Vernacular Architecture: Jharkhand, India." 
45 Noel Castree, "Semi-Structured Interview" in A Dictionary of Human Geography, ed. Noel Castree, Rob Kitchen, and Alisdair 
Rogers (Oxford, Eng: Oxford University Press, 2013), 454. 
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interviewees had participated in the building process. Questions 7‒9 identified the household living 
arrangements and family structure. 
 
Part 2: The second part of the questionnaire sought to discover why people still lived in these 
traditional houses and their overall satisfaction and dissatisfaction with these houses. Question 10 
examined why the occupants had chosen their current house. This could provide general lifestyle 
values for current living in these houses and occupants‘ concerns. Question 11 asked the occupants‘ 
to rank their preferred qualities and disliked features.  
 
Part 3: This part of the research focused on spatial configuration and living activities in traditional 
houses, which was critical to assessing current housing needs, particularly regarding space use in 
future development. The question about living activities in each room was to understand the 
function of each room along with diurnal and seasonal changes. Occupants‘ work and leisure 
activities were examined because these might affect their need for the spatial arrangement of their 
house in different seasons.  
 
Part 4: Questions for the indoor environment evaluation involved two seasons, winter and summer, 
in order to investigate different aspects of thermal performance. The answers defined the 
disadvantages and problems of living in traditional Diaojiaolou houses in terms of the thermal 
performance in different times of the year. 
 
Part 5: This included how occupants interacted with houses in winter and summer days, such as 
when they stayed in the houses, when they opened and closed windows, whether they used active 
heating and how they shaded windows. Noise, lighting and air quality were also examined. 
 
Part 6: Question 20 investigated the use of appliances in the houses to categorise the types of energy 
used for everyday living. Question 21 studied water use and disposal, and question 22 investigated 
solid waste and its disposal. 
 
Part 7: The final part of the questionnaire asked questions about the modifications made to houses 
and the changes that affected the life and continuity of traditional activities. General comments 
about current new housing forms and expectations for future design were also analysed. 
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6.6.3 Analysis of data 
There were two main methods of data analysis: 
 
Firstly, graphical analysis was an analytical tool used to study physical features and for typological 
analysis of the 25 investigated houses. Graphic representations of each house includes: architectural 
drawings of site plans and plans showed the location of each house, the house‘s relationship with 
the landscape and neighbouring houses, room arrangements, and placement of household items; 
photographs of the house façades, details and interiors explicated the house‘s physical appearance 
and spatial dimensions. A description was integrated to analyse the household composition, basic 
information of the house, different aspects of its physical properties, adaptations, services, 
appliances and existing problems, and propose short-term and long-term recommendations based on 
the current conditions. This profile documented rich primary data of each house, which allowed a 
further analysis to compare commonalities, differences and variant factors in their typology and 
technology variants, and sought to understand how certain aspects might be conserved or improved 
for the recommendations.  
 
Secondly, a synthetic analysis integrating descriptive statistics and occupants‘ narratives were used 
to clarify their experiences of living in Diaojiaolou houses, such as use of rooms, household 
compositions, house history and household history, changes of spatial arrangement and residents‘ 
perception of thermal comfort. A general description of the answers to all the questionnaire was 
given, and typical narratives were selected to typify a particular case among the houses or reveal 
more information about the general finding. In this way, both the general condition and detailed 
insights into particular cases were integrated to flesh out the performance of the houses within its 
context, thus enabling an in-depth understanding of the long-term living experience could not be 
acquired from a short-term research.  
 
 Conclusion  6.7
A case study approach was selected for the present research to present the performance of 
Diaojiaolou houses in a contemporary context, in the best-preserved houses and settlements—
Dazhai and Yanyuan in Xiushan. Multiple sources and methods for data collection were used to 
guarantee the validity and reliability of the research. Multiple techniques of documentation, semi-
structured interview, direct observation and participant observation were integrated manner in the 
fieldtrip to examine the socio-cultural and environmental sustainability of the houses through 
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examining the physical conditions and the personal perceptions of the residents. An interlinking of 
texts, resident‘s narratives and images took a step further than simply recording textual and visual 
data by linking the houses to their social and cultural conditions, and the occupant‘s everyday 
practices. Major findings from the field trip are elaborated in the chapters 7 and 8, which can inform 
our recommendations for the future development of the houses. 
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Chapter 7: Fieldwork Documentation of Investigated Houses 
 Introduction 7.1
This chapter details the primary data collected from the field trip in the form of an exhaustive 
catalogue of documentation of the 25 investigated houses. The production of this detailed catalogue 
is a major original outcome of the research. For the first time, the houses of this region have been 
documented for their appearance, use and performance, using measured drawings, photographs and 
user perceptions within the context of daily use.
1
 This chapter is based on the observation of the
house‘s different typologies, spatial arrangement and living patterns means that material variations 
between houses and correlated factors that affect occupants‘ perceptions can both be identified. An 
illustrating and analytical text combines with visual documentary of each house to provide a 
complete record of the existing conditions of the house and its occupants. A reflection is also 
involved to analyse the physical properties, household compositions, existing building problems in 
an integrated manner and then produce recommendations both for a short-term and a long term. The 
recommendations attend to the condition of the houses, and are tailored to the different inhabitants 
and their different means, costs and values. This catalogue is a useful way of collecting a set of 
objective data, when compiling all the data of the 25 houses, it allows further interpretation and 
comparison in order to create new knowledge concerning the houses. This is followed by a detailed 
analysis of the occupants‘ interview responses and their narratives of their living experiences in 
these houses in Chapter 8.  
A pre-defined checklist of each house makes them comparable horizontally. The tabular form that 
represents the condition of each house takes shape from the observation sheet (Appendix B) to 
document the physical conditions of each house in detail.  It is worth noting that because the houses 
are physically simple and very similar, the tabular format of each house seems to be simplistic. This 
chapter is largely a description of each house, rather than a thorough interpretation or an 
understanding of them. In addition, the thesis does not simply rely on Chapter 7 alone to provide 
housing conditions, and more information has been covered by the interviews and communication 
with the current residents in the following chapter. Since this thesis is not an anthropological 
research of the houses, the information collected from the field work is sufficient to produce 
strategies for the conclusion chapter. The author includes updated information from the existing 
contacts that still live in this area to refine Chapters 7 and 8 within the progression of this thesis.  
1 Due to privacy issues, the author was not allowed into some rooms, and thus has no detailed drawing for these rooms. 
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 Catalogue of the investigated houses  7.2
1) House DZ-1 
Existing conditions 
House type  I-shaped Diaojiaolou house. 
Year of construction 1970s. 
Occupancy One nuclear family. Three occupants in total. One female primary 
occupant—her husband and son are two seasonal occupants who stay 
during school vacations and festivals. 
Orientation Main façade oriented northeast. 
Floors One. 
External description Linear seven-room plan arranged asymmetrically around open main hall.  
Concrete block latrine added to northwest end. 
Adaptation Concrete block latrine added.  
Concrete floor added on original compacted earth floor in kitchen, main 
hall, veranda and courtyard. 
Raised timber floors added. 
Glazed timber windows used to replace original timber window lattice. 
Tarpaulin lining in bedrooms. 
One bay added to three existing rooms. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood. 
Roof: clay roof tiles. 
Walls: timber wall made of unpainted.  
Floors: raised timber floor in bedrooms, living room and storage area; 
concrete floor kitchen, main hall, veranda and courtyard. 
Windows: glazed windows; window lattice with tarpaulin glazing. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable
2 rooms.  
Main hall used mostly for storage and display. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling and other needs.  
Services Open drain from courtyard to road. 
One external tap. 
A satellite dish.  
                                                 
2 A habitable room defined in the investigated houses, is a room can be inhabited for domestic activities and includes a bedroom, 
living room, study, and unused room that can be inhabited at any time, but excludes a bathroom, laundry, corridor, hallway, lobby, 
and other spaces that are not frequently used or for extended periods.  
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Open-pit latrine used to store excreta (with no treatment) until required. 
Excreta scooped out to fertilise farmland. 
Appliances One television, one DVD player, one computer (with internet connection) 
and one refrigerator. 
One electric rice cooker. 
Three electric heaters for heating, and one table fan, two pedestal fans 
used for cooling. 
Six compact fluorescent bulbs and two incandescent bulbs. 
Home production Raising chickens and ducks. 
Building condition 
problems 
Unhygienic, poor-smelling and insect breeding external latrine and an 
animal enclosure are caused by no treatment of stored excreta. 
Poor natural light in many rooms; particularly those located on northern 
side, are quite dark even at noon in summer. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Insufficiency for airtightness is caused by tarpaulin glazing on window 
lattice on the rear walls and that of kitchen, and this blocks natural light 
and cross-ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Ventilation of the cooking stove is mainly through a chimney. However, 
this is placed towards the back of the stove and does not vent all of the 
smoke of cooking.  
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics.  
Replacement of the original window lattice with timber glazed windows 
changes the appearance of the main facade. 
House may be abandoned in the future when the only child in this family 
work and live in the city. 
Future 
Short-term 
recommendations 
Install bathroom and waterless composting toilet to recycle excreta 
hygienically. 
Install flyscreens for windows and doors to keep insects out. 
Remove tarpaulin /curtain lining in bedrooms and apply clear wood 
finishes to internal timber surfaces. 
Glaze doors and windows for better natural lighting.  
Long-term future Change from dirty fuels to biogas generated from agricultural waste, 
animal waste, excreta and food waste. 
Possibly used for information office for rural tourism in the village, since 
this house is most close to the village entrance. 
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FIGURE 7.1 Site plan of House DZ-1
FIGURE 7.2 Northeast facade of House DZ-1
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FIGURE 7.3 Plan of House DZ-1
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2) House DZ-2
Existing conditions 
House type I-shaped Diaojiaolou house.
Year of construction 1900s. 
Occupancy One extended family. Ten occupants in total. Five primary occupants and 
five seasonal occupants who stay during late lunar December to early 
lunar February. House is divided between two married sons and their 
mother.3 The mother and one of her sons‘ families are the primary 
occupants. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear five-room plan arranged asymmetrically around open main hall. 
One concrete block latrine and one rammed earth brick latrine added 
separately to northern and southern ends.   
Adaptation A concrete block latrine and a rammed earth brick latrine added.  
Timber boards in rear walls replaced.  
Concrete floor added on original compacted earth floor in main bedroom, 
main hall and foundation. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood. 
Walls: timber wall made of unpainted boards. 
Roof: clay roof tiles.  
Floors: earth floor in kitchen and bedroom connected to kitchen; concrete 
floor in other rooms and veranda. 
Windows: timber window lattice glazed with tarpaulin or curtains. 
Ceilings: timber ceiling in habitable rooms; woven bamboo mat ceiling in 
kitchen. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms.  
Main hall used as bicycle and motorbike parking. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
Open-pit latrine used to collect excreta to fertilise farmland. 
Appliances One television, one DVD player, two stereos and one washing machine. 
No refrigerator. 
3 This is a common phenomenon in rural China called “fen jia‖—family division, when an extended family shares a common budget 
and a common property is divided into smaller units for conjugal/nuclear families. 
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One electric rice cooker used. 
Three electric heaters and two pedestal fans used for heating and cooling. 
Six incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at noon in summer. 
Unhygienic, poor-smelling and insect breeding external latrine is caused 
by no treatment of stored excreta.  
Insufficiency for airtightness is caused by tarpaulin/curtain glazing on 
most window lattice on the rear walls and that of kitchen, and this blocks 
natural light and cross-ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Ventilation of the cooking stove is mainly through a chimney, which 
does not vent all of the smoke of cooking. The kitchen wall is open at a 
high level but this is insufficient to properly vent the smoke. 
Leaky ceiling in kitchen makes it thermally uncomfortable. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics. 
Muddy smell inside house.  
The eastern part of the house (owned by one of the two sons after the 
family split) is always left unused until the Chinese New Year. 
Crowded living conditions due to their lack of money for building more 
rooms. 
Future 
Short-term 
recommendations 
Install bathroom and waterless composting toilets to recycle excreta 
hygienically when affordable. 
Install flyscreens for windows and doors to keep insects out. 
Install glass in timber-frame windows for bedrooms. 
Remove tarpaulin/curtain lining in bedrooms. 
Install electric exhaust fan to vent smoke. 
Long-term future Change dirty fuels to biogas generated from agricultural waste, animal 
waste, excreta and food waste. 
The unused part of the house can be used to run a bed and breakfast to 
increase family‘s income. 
Chang currently crowded conditions by reusing an abandoned house 
inside the village, and increase the family income by running a family 
retailing store. 
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FIGURE 7.5 Site plan of House DZ-2
FIGURE 7.6 East facade of House DZ-2
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FIGURE 7.7 Plan of House DZ-2
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3) House DZ-3
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1980s. 
Occupancy One extended family. Nine occupants in total. Seven primary occupants 
and two seasonal occupants who stay during weekends and Chinese New 
Year. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear six-room plan arranged asymmetrically around open main hall.  
One brick bay added to northern end, and one concrete block kitchen and 
bedroom added to southern end.  
Part-replacement of old timber boards on southern walls. 
Adaptation Decayed timber boards replaced with recycled timber.  
Raised timber floor added. 
Concrete block kitchen, bedroom and brick latrine added. 
Glazed windows added. 
Concrete floor added on original earth floor in the main bedroom, main 
hall and stone foundation. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block and brick 
walls in newly built parts. 
Roof: clay roof tiles.  
Floors: concrete floor in kitchen and the bedroom connected to kitchen; 
timber floor in four habitable rooms; courtyard paved with loose gravel. 
Windows: glazed timber-framed windows and window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Five habitable rooms. 
Main hall used for storage; also an important place for display, 
decoration and sitting idly. 
Attic Part of attic space sealed with timber boards while other part is unsealed; 
both accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for heating, cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
Open-pit latrine and pigpen used to store human and animal excreta to 
fertilise farmland.  
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Appliances One television, one DVD player, one refrigerator and one washing 
machine. 
One electric rice cooker. 
One electric heater, one wood-burning heater, two table fans and two 
pedestal fans used for heating and cooling. 
Nine incandescent bulbs. 
Home production Keeping pigs and grow vegetable. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at summer noon. 
Unhygienic, poor-smelling and insect breeding external latrine and 
pigpen have no treatment of stored excreta. 
Windows do not have proper shading device.  
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Ventilation through a chimney is insufficient to vent out the smoke of the 
cooking stove. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Closed windows and curtains in bedrooms aiming to keep insects out and 
provide privacy blocks ventilation and natural light. 
Tarpaulin lining on walls in bedrooms covers the original timber boards 
and potentially impacts on the internal air quality; this also detracts 
traditional aesthetics.  
Replacement of the original window lattice with timber glazed windows 
changes the appearance of the main facade. 
Future 
Short-term 
recommendations 
Install bathroom and waterless composting toilet to recycle excreta 
hygienically. 
Install anaerobic digesters to recycle animal excreta hygienically and 
produce energy. 
Install flyscreens for windows and doors to keep insects out. 
Install electric exhaust fan to vent smoke in kitchen. 
Remove tarpaulin/curtain glazing in bedrooms and apply clear wood 
finishes to internal surfaces. 
Glaze doors for better natural lighting.  
Long-term future Change dirty fuels to biogas generated from organic agricultural waste, 
animal waste, excreta and food waste. 
Possibly sell homemade food to the tourists. 
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FIGURE 7.9 Site plan of House DZ-3
FIGURE 7.10 Northeast view of House DZ-3
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FIGURE 7.11 Plan of House DZ-3
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4) House DZ-4
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Five occupants in total. Three primary occupants 
are a couple and their grandchildren and two seasonal occupants who stay 
during weekends and Chinese New Year are their son and daughter-in-
law. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear five-room plan arranged symmetrically around open main hall. 
One concrete block latrine added to southern end.  
Glazed timber windows used in place of original window lattice. 
Part-replacement of old timber boards for external walls. 
Adaptation Part-replacement of old timber boards for ceilings, floors and walls. 
Concrete block kitchen and latrine added to southern end.  
Raised timber floor added. 
Original window lattice replaced with glazed windows. 
Concrete floor added on original earth floor in main bedroom, main hall 
and foundation. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted timber boards; concrete block 
walls in the kitchen. 
Roof: clay roof tiles.  
Floors: concrete floor in kitchen and courtyard; timber floor in four 
habitable rooms. 
Windows: glazed timber-framed windows. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable rooms. 
Main hall used for storage, display and greeting visitors. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling and other needs. 
Services Open drain from back of house to road. 
One external tap. 
Open-pit latrine used to store excreta to fertilise farmland. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
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One electric rice cooker and one pressure cooker. 
Two electric heaters for heating, and two table fans and one pedestal fans 
used for cooling. 
Six incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at noon in summer. 
Unhygienic, poor-smelling and insect breeding external latrine and 
pigpen have no treatment of stored excreta.  
Ventilation through a chimney is insufficient to vent out the smoke of the 
cooking stove. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics. 
Closed windows and curtains in bedrooms aiming to keep insects out and 
provide privacy blocks ventilation and natural light.  
Replacement of the original window lattice with timber glazed windows 
changes the appearance of the main facade. 
House may be abandoned when the child grow up and leave this family. 
Future 
Short-term 
recommendations 
Install bathroom and waterless composting toilet to recycle excreta 
hygienically. 
Install flyscreens for windows and doors. 
Install electric exhaust fan to vent smoke in kitchen. 
Remove tarpaulin/curtain lining in bedrooms and apply clear wood 
finishes to internal surfaces. 
Glaze doors for bedrooms on western side for better natural lighting. 
Long-term future Change dirty fuels to biogas generated from organic agricultural waste, 
animal waste, excreta and food waste. 
Possibly be used for a bed and breakfast considering its proximity to the 
field, and this business can be run or organised by the village. 
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FIGURE 7.13 Site plan of House DZ-4
FIGURE 7.14 Northeast view of House DZ-4
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FIGURE 7.15 Plan of House DZ-4
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FIGURE 7.16 Existing conditions of House DZ-4: a) Top
left: the main hall is used for storage; b) Top right: the
living room is empty for children to play ; c) Middle left:
the leaky roof in the kitchen, and the water barrel used
to store water; d) Middle right: modern furniture is used
in this bedroom, and the timber boards are quite new; e)
Bottom: laundry hanging under the northern end, and the
open drain from the back of house to the road.
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5) House DZ-5
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1974. 
Occupancy Two primary occupants, a female—the village leader of Dazhai—and her 
mother-in-law. Six city dwelling occupants4 who stay during weekends 
and Chinese New Year.  
Orientation Main façade oriented northeast. 
Floors One. 
External description Linear six-room plan arranged symmetrically around open main hall and 
kitchen.  
One brick toilet, bathroom and storage added to northeast end.  
Adaptation Concrete block kitchen added behind main hall. 
Brick extension built out of original building. 
Concrete floor in the main bedroom, main hall and foundation. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; brick walls in the added 
bay; concrete block walls in kitchen. 
Roof: clay roof tiles.  
Floors: concrete floor in the kitchen and courtyard; timber floor in four 
habitable rooms; ceramic tile paved on the floor in the toilet and 
bathroom. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable rooms with timber floors. 
Main hall used for storage, display, and meeting visitors in summer. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating and cooling, and other uses. 
Services Open drain from courtyard to road. 
One external tap. 
One internal tap in bathroom. 
Composting toilet used to collect excreta for fertiliser in fields, flushed 
using grey water collected in a water tub. 
Appliances One television, one DVD player, one washing machine and one 
4 City-dwelling occupants mean those who migrate to city and are granted city residency, who are welcome to have short stays at any 
time because they are still considered an important part of their family of origin. 
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refrigerator. 
One electric rice cooker and one pressure cooker. 
One bathroom heater.  
One gas hot water heater. 
Three electric heaters and two pedestal fans used for heating and cooling. 
Seven fluorescent bulbs. 
Home production Keeping chickens. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on southwest 
side, are quite dark even at summer noon. 
Tarpaulin glazing installed on most windows is insufficient for 
airtightness and blocks natural light and cross-ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics. 
Ventilation through a chimney, and gap between kitchen walls and 
ceiling is insufficient to vent out the smoke of the cooking stove. 
Closed windows and curtains in bedrooms aiming to keep insects out and 
provide privacy blocks ventilation and natural light.  
Replacement of the original window lattice with timber glazed windows 
changes the appearance of the main facade. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
The living arrangement is not friendly enough for the aged residents. 
House may be abandoned when the senior residents pass away. 
Future 
Short-term 
recommendations 
Install flyscreens for windows and doors. 
Glaze windows and doors for better natural lighting. 
Install electric exhaust fan to vent smoke in kitchen. 
Remove tarpaulin /curtain lining in bedrooms and apply clear wood 
finishes to internal surfaces. 
Increase accessibility of the entire house and install facilities for the aged 
residents. 
Long-term future Change dirty fuels to biogas generated from organic agricultural waste, 
animal waste, excreta and food waste.  
Probably used as retirement house for the aged people in the future. 
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FIGURE 7.17 Site plan of House DZ-5
FIGURE 7.18 Northeast facade of House DZ-5
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FIGURE 7.19 Plan of House DZ-5
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FIGURE 7.20 Existing conditions of House DZ-5: a) Top
left: the main hall is used to meet visitors and have dinner;
b) Top right: a refrigerator and entertaining appliances are
placed in the living room, which has a simple lining of
white paper ; c) Middle left: a water tank in the kitchen
provides drinkable water; there is soot on surfaces and a
gap between the walls and roof; d) Middle right: plastic
lining and decorations on the bedroom walls, and plastic
glazing on the window lattices; e) Bottom: one external
tap in the courtyard with an open drain leading to the road
means this is an important area for washing work.
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6) House DZ-6
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Six occupants in total. Four primary occupants are 
the hostess, her under aged son, her daughter-in-law and grandson; and 
two seasonal occupants are her husband and adult son who stay during 
weekends and festivals for about one month. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear six-room plan arranged symmetrically around open main hall and 
one bedroom.  
One brick toilet, bathroom and bedroom added at back of original house. 
Adaptation Concrete block composting toilet, one bathroom and one bedroom for 
seasonal occupants, built out of original house. 
Timber-framed windows and aluminium windows installed to replace 
original timber window lattice. 
Raised timber floors added. 
Part-replacement of old timber boards. 
Concrete floor in the main bedroom, main hall and foundation. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block walls in the 
added bays. 
Roof: clay roof tiles.  
Floors: earth floor in kitchen and storage; raised timber floor in two 
habitable rooms; concrete floor in courtyard and main hall.  
Windows: glazed timber windows. 
Ceilings: timber ceilings in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable rooms. 
Main hall used for storage, sitting and playing. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
Composting toilet used to collect excreta for fertiliser in fields. 
Appliances Two televisions, one DVD player, one computer (with internet 
connection), two stereos, two washing machines and one refrigerator. 
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One electric rice cooker and one pressure cooker. 
Three electric heaters and two table fans used for heating and cooling. 
Two fluorescent bulbs and four incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at summer noon with curtains closed. 
Tarpaulin glazing on window lattice is insufficient for airtightness and 
blocks natural light and cross-ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Closed windows and curtains in bedrooms aiming to keep insects out and 
provide privacy blocks ventilation and natural light.  
Strong direct sunshine in the front rooms at noon. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Tarpaulin lining on the walls in bedrooms covers the original timber boards 
and potentially impacts on the internal air quality; this also detracts 
traditional aesthetics. 
Replacement of the original window lattice with timber glazed windows 
changes the appearance of the main facade. 
Ventilation through a chimney, and gap between kitchen walls and 
ceiling is insufficient to vent out the smoke of the cooking stove. 
Crowded living conditions need to be changed. 
Future 
Short-term 
recommendations 
Install flyscreens for windows and doors. 
Install electric exhaust fan to vent smoke in kitchen. 
Install proper shading devices for windows—curtains or internal screens. 
Glaze doors for better natural lighting. 
Remove tarpaulin/curtain lining in bedrooms and apply clear wood 
finishes to internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Chang currently crowded conditions by reusing an abandoned house 
inside the village, and increase the family income by running small 
business in the reused house. 
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FIGURE 7.21 Site plan of House DZ-6
FIGURE 7.22 Northeast facade of House DZ-6
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FIGURE 7.23 Plan of House DZ-6
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FIGURE 7.24 Existing conditions of House DZ-6: a)
Top left: the windows are closed in the living room, and
entertaining appliances are placed here; b) Top right: the
bedroom behind the main hall is very dark in daytime;
c) Middle left: tubs and a water tank are placed and used
in the kitchen, and ceiling boards are spaced for better
ventilation; d) Middle right: aluminium windows with
curtains, and a baby bed and double bed in the bedroom;
e) Bottom: the concrete block toilet built to the rear of the
original house, and a washing bowl on the veranda for
hand washing.
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7) House DZ-7
Existing conditions 
House type I-shaped Diaojiaolou house.
Year of construction 1910s. 
Occupancy One extended family. Four occupants in total. Two primary occupants are 
a couple and their son, daughter-in-law and granddaughter are three 
seasonal occupants who stay during school vacations and festivals. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear four-room plan arranged asymmetrically around open main hall. 
Concrete block latrine and kitchen added southeast of original house.  
Adaptation Concrete block latrine and kitchen added.  
Glazed timber windows installed to replace original timber window 
lattice. 
Concrete floor added to kitchen, main hall, veranda and courtyard.  
Raised timber floor added. 
Part-replacement of decayed timber boards. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; brick walls in kitchen and 
latrine. 
Roof: clay roof tiles.  
Floors: concrete floor in kitchen, main hall, veranda and courtyard; raised 
timber floor in habitable rooms. 
Windows: glazed timber windows; window lattice. 
Ceilings: timber ceiling in the habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms. 
Main hall used mostly for storage, display and meeting with visitors. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
Open-pit latrine used to collect excreta to fertilise farmland. 
Appliances One electric rice cooker used. 
No washing machine and refrigerator. 
Two wood-burning heaters for heating, and one pedestal fan used for 
cooling. 
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Five incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms; particularly the two rooms at southern 
ends are dark even at summer noon. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
Ventilation through a chimney in kitchen is insufficient to vent out the 
smoke of the cooking stove.  
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Closed windows and curtains in bedrooms aiming to keep insects out and 
provide privacy blocks ventilation and natural light.  
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Replacement of some original window lattice with glazed timber 
windows changes the appearance of the main facade. 
Smoke from burning firewood for heating in winter is vented through 
uncontrolled ventilation, which is harmful for residents‘ health. 
The house may be abandoned when the senior residents pass away. 
Future 
Short-term 
recommendations 
Install flyscreens for windows and doors. 
Glaze doors for the dark rooms. 
Install electric exhaust fan to vent smoke. 
Apply clear wood finishes to the interior walls. 
Long-term future Change dirty fuels. 
Possibly the entire house or part of the house used for museum if the 
house is abandoned, showing the structure of an aged Diaojiaolou house 
and keeping the house in good maintenance. 
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FIGURE 7.25 Sie plan of House DZ-7
FIGURE 7.26 View from courtyard of House DZ-7
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Unsealed paths
FIGURE 7.27 Plan of House DZ-7
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8) House DZ-8
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Eight occupants in total. Three primary occupants 
are a couple and the male‘s mother; and five seasonal occupants who stay 
during weekends and festivals for more than one month are the couple‘s 
two married sons‘ families. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear six-room plan arranged symmetrically around open main hall and 
one storeroom.  
Brick bays added.  
Adaptation A brick toilet and bathroom and a kitchen built out of original house. 
Concrete floors in main hall and foundation. 
Raised timber floors added. 
Part-replacement of decayed timber boards. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; woven bamboo mat used in 
the storage area. 
Roof: clay roof tiles.  
Floors: concrete floor in the kitchen, toilet, bathroom and courtyard; 
raised timber floor in four habitable rooms. 
Windows: window lattice; one glazed timber-framed window. 
Ceilings: timber ceilings in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable rooms. 
Main hall used for storage and meeting visitors. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling and other needs. 
Services Open drain from courtyard to road. 
External taps. 
Toilet with septic tank using water stored in a water urn. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker and one pressure cooker. 
Three wood-burning heaters for heating and two pedestal fans used for 
cooling. 
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Eight incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at summer noon with curtains closed. 
Tarpaulin glazing on most windows is insufficient for airtightness and 
this blocks natural light and cross-ventilation. 
Leaning timber framework. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Ventilation through a chimney is insufficient to vent out smoke of the 
cooking stove. 
Smoke from burning firewood for heating causes indoor air pollution in 
winter. 
The house may be abandoned when the senior residents pass away. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install electric exhaust fan to vent smoke. 
Strengthen timber framework by strapping the building, repair weak 
wooden structural systems by bracing existing members or reinforce 
joints. 
Replace decayed and broken board and components. 
Remove tarpaulin /curtain lining in bedrooms. 
Long-term future Change dirty fuels.  
Possibly used to provide accommodation for other household in the 
village if the house is abandoned, kept and maintained by villagers or the 
village committee. 
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FIGURE 7.29 Site plan of House DZ-8
FIGURE 7.30 Southeast facade of House DZ-8
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FIGURE 7.31 Plan of House DZ-8
Unsealed paths
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FIGURE 7.32 Existing conditions of House DZ-8: a) Top
left: farming tools are placed in the main hall, and stools
are used for meeting with visitors or doing housework;
b) Top right: leaks on the bedroom’s exterior walls, and
clothes hanging on the bed and ceiling; c) Middle left:
the bedroom on the northeast side is used mainly for
storage, with vegetables and a cupboard placed in this
room; d) Middle right: the window lattice is glazed with
plastic, and stools and pickle jars are stored in this unused
bedroom; e) Bottom: night buckets and washing bowls are
stored externally.
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9) House DZ-9
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Seven occupants in total. Four primary occupants 
and three seasonal occupants who stay during weekends and festivals for 
more than one month. 
Orientation Main façade oriented east. 
Floors One. 
External description Linear five-room plan arranged symmetrically around open main hall.  
One concrete block extension for storage and latrine built out of original 
house.  
Adaptation Concrete block storage and latrine added. 
Concrete floor added in main hall and veranda. 
Raised timber floor added. 
Part-replacement of decayed timber boards with new ones. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block wall in 
latrine.  
Roof: clay roof tiles.  
Floors: concrete floor in the main hall and veranda; earth floor in the 
kitchen and courtyard; raised timber floor in three rooms. 
Windows: timber window lattice glazed with cloth. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Two habitable rooms. 
Main hall used to meet visitors, display and do housework. 
Attic Sealed with one opening left, accessible by ladder. 
Fuels Firewood used for cooking. 
Electricity used for heating, cooling, and other needs. 
Services Open drain from courtyard to road. 
One external tap, and tarpaulin water pipes used for water supply. 
Open-pit latrine used to store excreta for fertilising farmland. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters for heating, and one ceiling fan and one 
pedestal fan used for cooling. 
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Seven incandescent bulbs. 
Home production Grow vegetable. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at noon. 
Simple glazing is insufficient to for airtightness but this blocks natural 
light and cross-ventilation. 
Leaning timber framework. 
Leaky walls. 
Leaky ceiling in the kitchen makes it thermally uncomfortable. 
Ventilation through a chimney and gap between ceiling and kitchen walls 
is insufficient to vent out smoke of the cooking stove. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Smoke from burning firewood for heating causes indoor air pollution in 
winter. 
Crowded living conditions, and more rooms might be needed when the 
children grow up. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and door for better natural lighting. 
Install electric exhaust fan to vent smoke. 
Use communal bathroom, refrigerator and washing machine. Strengthen 
timber framework by strapping the building, repair weak wooden 
structural systems by bracing existing members or reinforce the joints. 
Fix the leaks on the wall. 
Long-term future Change dirty fuels.  
Possibly take over an abandoned house to run a bed and breakfast and sell 
local produces for tourists, in order to increase family income. 
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FIGURE 7.33 Site plan of House DZ-9
FIGURE 7.34 East facade of House DZ-9
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FIGURE 7.35 Plan of House DZ-9
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10) House DZ-10
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Six occupants in total. Four primary occupants are 
a couple, their daughter-in-law and mother; and two seasonal occupants 
are their two sons who stay during weekends and Chinese New Year for 
more than one month. 
Orientation Main façade oriented northeast. 
Floors One. 
External description Linear eight-room plan arranged asymmetrically around open main hall 
and storage.  
Two brick bays added to both northern and southern ends separately. 
Two-storeyed concrete extension added to northeast of original house.  
Adaptation Two brick bays added. 
Concrete floor in most inhabitable rooms and outdoor space. 
Part-replacement of decayed timber boards with new ones. 
A concrete wing added. 
Concrete floor added to courtyard. 
Timber ceiling added to bedrooms in the original timber house. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood in the original timber house.  
Walls: timber wall made of unpainted boards; concrete block wall.  
Roof: clay roof tiles.  
Floors: concrete floor in inhabitable rooms and outdoor space; raised 
timber floor in five rooms of timber house and marble floor in the 
concrete wing. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish.  
Concrete extension of house: ceramic tiles, glazed aluminium windows, 
glazed timber windows and painted timber doors and windows; stone 
balusters. 
Main rooms Three habitable rooms in original timber house. 
Main hall used for storage, sitting and playing. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood and liquefied petroleum gas used for cooking and heating. 
Electricity used for heating, cooling and other needs.  
Services Open drain from courtyard to road. 
External taps and a well used for water supply. 
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Internal water taps installed in the concrete wing. 
Open-pit pigpen and latrine used to store excreta to fertilise farmland. 
Appliances Two televisions, two stereos, one DVD player, one refrigerator and one 
washing machine. 
One electric rice cooker, one electric pressure cooker and a cooker using 
liquefied petroleum gas. 
Two electric heaters and two wood-burning heaters for heating, and one 
table fan and two pedestal fans used for cooling. 
One liquefied petroleum gas hot water heater. 
One bathroom heater. 
One electric water dispenser. 
One fluorescent bulb in each room. 
Home production Keeping pigs and chickens. 
Building condition 
problems 
Poor natural light in many rooms; particularly those located on western 
side, are quite dark even at summer noon with curtains closed. 
Tarpaulin glazing on window lattice in the timber part is insufficient to 
for airtightness and this blocks natural light and cross-ventilation. 
Leaky ceiling in the kitchen causes thermal discomfort. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Unhygienic, poor-smelling and insect breeding external latrine and 
pigpen has no treatment of stored excreta.  
Ventilation through a chimney is insufficient to vent out smoke of the 
cooking stove. 
Smoke from burning firewood for heating causes indoor air pollution in 
winter. 
The modern extension detracts the traditional aesthetics. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and door for better natural lighting, 
particularly in rooms on western side. 
Install electric exhaust fan to vent smoke in kitchen. 
Install anaerobic digesters to recycle animal and human excreta 
hygienically and produce energy. 
Remove tarpaulin/curtain lining in bedrooms and apply clear wood 
finishes to internal surfaces. 
Long-term future Change dirty fuels to household biogas.  
Possibly be used for running a hostel and serving food to tourists in 
unused rooms, since this house enjoys a good view towards the valley. 
Part of this house can be used to provide communal facilities such as 
bathrooms to serve the villagers. 
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FIGURE 7.37 Site plan of House DZ-10
FIGURE 7.38 Northeast facade of House DZ-10
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FIGURE 7.39
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11) House YY-1
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One extended family. Two primary occupants are a couple; and seven 
seasonal occupants are their unmarried son, and two married daughters‘ 
families who stay during weekends and the Chinese New Year for more 
than one month. 
Orientation Main façade oriented southeast. 
Floors One. 
External description Linear three-room plan arranged symmetrically around main hall.  
Two brick bedrooms added behind original house. 
Concrete block toilet with septic tank added to northwest of original 
house.  
Adaptation Concrete block toilet built out of original house. 
Concrete floor added in all rooms, veranda and courtyard. 
Part-replacement of decayed timber boards with new timber. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; brick/concrete block wall 
in the added bays. 
Roof: clay roof tiles.  
Floors: concrete floor in all rooms, veranda and courtyard. 
Windows: window lattice. 
Ceilings: bamboo woven mat ceiling in the kitchen; timber ceiling in the 
bedroom. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms. 
Main hall used for storage, display and meeting visitors. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to open ditch along road. 
One external tap. 
External toilet with septic tank. 
Night bucket used. 
Appliances One television, one DVD player and one refrigerator. 
No washing machine. 
One electric rice cooker and one pressure cooker. 
Two wood-burning heaters used for heating, and two pedestal fans for 
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cooling. 
Three incandescent bulbs and two fluorescent bulbs. 
Home production Keeping chickens and pigs. 
Building condition 
problems 
Poor natural light in many rooms, quite dark even at summer noon. 
Tarpaulin glazing on window lattice is insufficient for airtightness and 
this blocks natural light and cross-ventilation. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Uncontrolled ventilation through gap between ceiling and walls and leaky 
ceilings in kitchen is insufficient to vent out smoke of the cooking stove. 
Leaky ceiling in the kitchen causes thermal discomfort. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Muddy smell from brick bedrooms. 
Probably be abandoned when the son of the family works in city. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and door for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Install anaerobic digesters to recycle animal and human excreta 
hygienically and produce energy. 
Install raised timber floors in bedrooms. 
Install boards to fix the gap in kitchen. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be used for running a bed and breakfast for visitors using unused 
rooms and home grown food. 
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FIGURE 7.41 Site plan of House YY-1
FIGURE 7.42 Southeast facade of House YY-1
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FIGURE 7.43 Plan of House YY-1
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12) House YY-2
Existing condition 
House type L-shaped Diaojiaolou house.
Year of construction 1971. 
Occupancy One nuclear family. Three occupants in total. One female primary 
resident—her husband and son are two seasonal occupants who stay 
during weekends and Chinese New Year for a couple of months. 
Orientation Main façade oriented southwest. 
Floors Two. 
External description Main body is a linear three-room plan arranged symmetrically around 
main hall, with one bedroom built on raised deck in front.  
Adaptation Part-replacement of decayed timber boards with new ones. 
Strengthened retaining wall with concrete blocks. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards. 
Roof: clay roof tiles.  
Floors: earth floor in main body; timber floor in the additional wing. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation. 
Main rooms Two habitable rooms. 
Main hall used mainly for storage. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity for cooling and other uses. 
Services Open drain from courtyard to unsealed area. 
One external tap. 
Open-pit latrine used to store excreta to fertilise farmland. 
Appliances No refrigerator and washing machine. 
One wood-burning heater for heating and one pedestal fan for cooling. 
Four incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Poor natural light in many rooms with window lattice tarpaulin-glazed or 
sealed with timber boards. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Muddy smell inside house. 
Simple glazing on window lattice is insufficient for airtightness and this 
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blocks natural light and cross-ventilation. 
Ventilation through a chimney is insufficient to vent out smoke of the 
cooking stove. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
Tarpaulin lining on the walls in bedrooms covers the original timber boards 
and potentially impacts on the internal air quality; this also detracts 
traditional aesthetics. 
Dust and dampness from earth floor impacts indoor air quality. 
Probably be abandoned since the family has the will to move to the city.  
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a composite toilet and an indoor bathroom. 
Remove tarpaulin lining in bedrooms and apply clear wood finishes to 
internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be conserved in its original condition as a museum to show 
tourists what the real life of local people.  
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FIGURE 7.45 Site plan of House YY-2
FIGURE 7.46 Southwest view of House YY-2
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FIGURE 7.47 Plan of House DZ-2
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13) House YY-3
Existing condition 
House type L-shaped Diaojiaolou house.
Year of construction 1970s. 
Occupancy One nuclear family. Three primary occupants are a couple and their adult 
son. 
Orientation Main façade oriented west and south. 
Floors Two. 
External description Main body: linear four-room plan arranged asymmetrically around main 
hall, with additional wing consisting of two bedrooms built south of main 
body.  
Shed with concrete block enclosure added behind the additional wing. 
Rammed earth tobacco barn abandoned in courtyard. 
Adaptation Shed with storage area, pigpen and washing space added. 
Part-replacement of old timber boards with new ones. 
Concrete floor in most rooms, veranda and courtyard. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block wall in 
pigpen. 
Roof: clay roof tiles. 
Floors: concrete floor in all rooms except kitchen (earth floor in kitchen); 
timber floor in the additional wing. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Four habitable rooms. 
Main hall used for storage, decoration and preparing animal fodder. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to unsealed area. 
One external tap and a well for water supply. 
Open-pit latrine and pigpen used to collect excreta to fertilise farmland. 
Satellite dish. 
Night buckets used. 
Appliances One television and one DVD player. 
No washing machine and refrigerator. 
One electric rice cooker and one pressure cooker. 
Two wood-burning heaters used for heating and two pedestal fans for 
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cooling. 
One compact florescent bulb used in each room. 
Home production Keeping chickens and pigs. 
Building condition 
problems 
Bedroom in main body is quite dark, with window lattice on eastern wall 
covered by timber boards. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Muddy smell and dust in kitchen. 
Uncontrolled ventilation through gap between ceiling and walls in 
kitchen is insufficient to vent out smoke from the cooking stove. 
Gap between ceilings and external walls in main hall causes thermal 
discomfort. 
Simple glazing is insufficient for airtightness and this blocks natural light 
and cross-ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Unhygienic, poor-smelling, and insect-breeding external latrine and 
pigpen has no treatment of stored excreta.  
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Apply anaerobic digester used for treatment of animal and human waste 
and biogas production. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Improve the hygienic condition of pig pen as a scenic site to show 
tourists. 
Install raised timber floors in bedrooms. 
Damp proofing and water barriers needed for kitchen floor. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be used for running a bed and breakfast to accommodate visitors 
and sell produces in unused rooms. 
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FIGURE 7.49 Site plan of House YY-3
FIGURE 7.50 West facade of House YY-3
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FIGURE 7.51
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FIGURE 7.52 Existing conditions of House YY-3: a)
Top left: the main hall is mainly used to store grains and
vegetables, and to prepare animal fodder; b) Top right: an
aluminium grain container in the bedroom keeps out mice;
two wood-burning heaters contain clothes in summer;
c) Middle left: open doors and a pedestal fan keep the
kitchen cool, and residents spend plenty of time doing
housework in this room; d) Middle right: a well and ex-
ternal tap supply water, and tubs are used to carry water;
e) Bottom: the shed for the pigpen and latrine built behind
the additional wing.
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14) House YY-4
Existing condition 
House type L-shaped Diaojiaolou house.
Year of construction 1974. 
Occupancy One extended family. Seventeen occupants in total. Two primary 
occupants are an aged couple; and 15 seasonal occupants are their 
married sons and their families who stay for about one month during 
Chinese New Year. 
Orientation Main façade oriented northeast. 
Floors Two. 
External description Main body: linear five-room plan arranged asymmetrically around main 
hall, and two-storey additional wing consisting of four rooms built to the 
north.  
Concrete block latrine built at southern end of main body. 
Adaptation Concrete block latrine added. 
Part-replacement of decayed timber boards with new ones. 
Concrete floor added to all rooms. 
Rooms added to bottom of additional wing. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block wall in 
latrine. 
Roof: clay roof tiles.  
Floors: concrete floor in all rooms on ground floor, veranda and 
courtyard; timber floor in first floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Five habitable rooms. 
Main hall used for storage and preparing animal fodder. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to open ditch along the road. 
One external tap. 
Swill bucket used to deliver food scraps to latrine.  
Open-pit latrine used to store excreta to fertilise farmland. 
Night buckets used. 
Appliances One television and one DVD player. 
No washing machine and refrigerator. 
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One electric rice cooker. 
Three wood-burning heaters and two pedestal fans used for heating and 
cooling. 
One incandescent bulb used in each room. 
Home production N/A. 
Building condition 
problems 
Poor natural light in rooms with sealed openings in western walls.  
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Tarpaulin glazing on window lattice is insufficient for airtightness and 
this blocks natural light and cross-ventilation. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
Uncontrolled ventilation through gap between ceiling and walls and leaky 
ceilings in kitchen is insufficient to vent out smoke of the cooking stove. 
Gap between ceilings and external walls in main hall causes thermal 
discomfort. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Muddy smells inside house. 
Lacking aiding facilities for aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a chimney and electric exhaust fan to vent smoke in kitchen. 
Install waterless composting toilet to recycle excreta to fertilise farmland 
hygienically.  
Install a bathroom with water treatment system. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Install timber boards on the gap between ceilings and walls. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be used for running a retirement home to accommodate senior 
residents after its renovation. 
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FIGURE 7.53 Site plan of House YY-4
FIGURE 7.54 Northeast facade of House YY-4
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FIGURE 7.55
Road
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15) House YY-5
Existing condition 
House type L-shaped Diaojiaolou house.
Year of construction 1967. 
Occupancy One extended family. Six occupants in total. Three primary occupants are 
a couple and their grandson; and three seasonal occupants are their two 
sons and a daughter-in-law who stay for more than 10 days during 
Chinese New Year. 
Orientation Main façade oriented southeast. 
Floors One. 
External description Linear three-room plan arranged symmetrically around main hall in main 
body, with additional shed built to west end.  
Concrete block kitchen built to eastern end of original house. 
Adaptation Concrete block latrine and kitchen added. 
Part-replacement of old timber boards with new ones. 
Concrete floor added to every room and courtyard. 
Additional shed built. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards; concrete block wall in 
kitchen and latrine. 
Roof: clay roof tiles. 
Floors: raised timber floor in bedrooms; earth floor in kitchen; concrete 
floor in main hall, veranda and courtyard. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Two habitable rooms. 
Main hall used for storage and decoration. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling, and other needs. 
Services Open drain from courtyard to road open ditch. 
One external tap. 
Open-pit latrine used to store excreta to fertilise farmland. 
Night buckets used. 
Appliances One television, one DVD player and one refrigerator. 
No washing machine. 
One electric rice cooker. 
Two wood-burning heaters for heating and one pedestal fans used for 
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cooling. 
One compact fluorescent bulb in each room. 
Home production Keeping an ox and chickens. 
Building condition 
problems 
Poor natural light in rooms even at summer noon with window lattice 
glazed with a curtain. 
Smoke from burning firewood for heating causes indoor air pollution. 
Ventilation through a chimney in kitchen is insufficient to vent out smoke 
of the cooking stove. 
Tarpaulin glazing on most window lattice is insufficient for airtightness 
and this blocks natural light and cross-ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Small openings in kitchen. 
Unhygienic, poor-smelling and insect breeding external latrine and 
animal enclosure have no treatment of stored excreta.  
Flies and mice in animal enclosure. 
Muddy smells in kitchen. 
The house may be abandoned when the child grow up and leave their 
parents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Install anaerobic digesters to recycle animal and human excreta 
hygienically and produce energy. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly extension through flexible partitions and reuse attic to 
accommodate the seasonal occupants and rural tourism visitors; serve 
home cook food to the tourists using their home grown vegetable 
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FIGURE 7.57 Site plan of House YY-5
FIGURE 7.58 Southeast facade of House YY-5
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FIGURE 7.59 Plan of House YY-5
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16) House YY-6
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1966. 
Occupancy One lone person is the primary occupant. His sons visit him alternatively 
during weekends and festivals. 
Orientation Main façade oriented south. 
Floors One. 
External description Linear five-room plan arranged symmetrically around main hall. 
Adaptation Part-replacement of the old timber boards with new timber. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens. 
Roof: clay roof tiles.  
Floors: earth floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms. 
Main hall used for storage. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to open ditch along the road. 
One external tap. 
Open-pit latrine. 
Satellite dish. 
Night buckets used. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
Five incandescent bulbs. 
Home production N/A. 
Building condition 
problems 
Smoke from burning firewood for heating causes indoor air pollution in 
winter. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
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Uncontrolled ventilation through gap between ceiling and walls and leaky 
ceilings in kitchen is insufficient to vent out smoke of the cooking stove. 
Tarpaulin glazing on most window lattice is insufficient for airtightness 
and this blocks natural light and cross-ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
Muddy smells inside house. 
Lacking aiding facilities for the aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Probably abandoned in future once primary occupant has passed away; if 
so, the house needs to be maintained by the village committee or other 
villagers. 
Possibly be used for running a retirement home to accommodate aged 
residents in the entire house. 
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FIGURE 7.61 Site plan of House YY-6
FIGURE 7.62 South facade of House YY-6
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FIGURE 7.63 Plan of House YY-6
Storage
209
210 
17) House YY-7
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1973. 
Occupancy One couple living independently from their children are primary 
occupants. Five seasonal occupants stay during weekends and festivals 
for about one month. 
Orientation Main façade oriented southwest. 
Floors One. 
External description Linear five-room plan arranged symmetrically around main hall. 
Concrete block latrine and pigpen added.  
Adaptation Part-replacement of old timber boards with new timber. 
Concrete block latrine and pigpen built out of original building. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens; concrete block 
wall in latrine and pigpen. 
Roof: clay roof tiles.  
Floors: earth floor in kitchen and main hall; concrete floor in bedroom 
and storeroom. 
Windows: window lattice glazed tarpaulin and timber boards. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms One habitable room. 
Main hall used for storage. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling, and other needs. 
Services Open drain from courtyard to road open ditch. 
One external tap and one internal lattice. 
Open-pit latrine and pigpen. 
Night buckets used. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
Seven incandescent bulbs. 
Home production N/A. 
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Building condition 
problems 
Poor natural light in rooms due to rear window lattice covered with 
timber boards. 
Smoke from burning firewood for heating causes indoor air pollution. 
Ventilation through a chimney in kitchen is insufficient to vent out smoke 
of the cooking stove. 
Unhygienic, poor-smelling and insect breeding external latrine and 
pigpen has no treatment of stored excreta.  
Tarpaulin glazing on most windows is insufficient for airtightness and 
this blocks natural light and cross-ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Muddy smells inside house. 
Lacking aiding facilities for aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting 
and remove timber board on window lattice. 
Install an electric exhaust fan to vent smoke. 
Install raised timber floors in bedrooms. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Probably abandoned in future once primary occupants have passed away; 
if so, the house needs to be maintained by the village committee or other 
villagers. 
Possibly be used for running a bed and breakfast to accommodate visitors 
in unused rooms or it can be adapted to be a retirement home. 
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FIGURE 7.65 Site plan of House YY-7
FIGURE 7.66 Southwest facade of House YY-7
213
FIGURE 7.67 Plan of House YY-7
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18) House YY-8
Existing condition 
House type U-shaped Diaojiaolou house.
Year of construction 1949. 
Occupancy Eight occupants in total. The primary occupant is a lone person living by 
herself. Seven seasonal occupants are her two sons and their families who 
stay during weekends and festivals for about one month. 
Orientation Main façade oriented north and west. 
Floors Two. 
External description Main body: linear four-room plan arranged asymmetrically around main 
hall. 
Two perpendicular additional wings built in front.  
Adaptation Part-replacement of the old timber boards with new ones. 
Concrete floor in rooms on ground floor and courtyard. 
Concrete block toilet built under the shed. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of boards and battens; concrete block wall in 
toilet. 
Roof: clay roof tiles.  
Floors: concrete floor in rooms on the ground floor, veranda and 
courtyard; timber floor on the first floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms. 
Main hall used for storage. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to open ditch along road. 
One external tap. 
External concrete block toilet with septic tank.  
Night buckets used. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
216 
One incandescent bulb in each room. 
Home production N/A. 
Building condition 
problems 
Poor natural light in rooms with window lattice glazed by newspaper. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Uncontrolled ventilation through gap between ceiling and external walls 
in kitchen is insufficient to vent out smoke from the cooking stove. 
Glazing with newspaper and tarpaulin on most window lattice is 
insufficient for airtightness and this blocks natural light and cross-
ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Leaks on kitchen walls and the gap make this room thermally 
uncomfortable.  
Newspaper on the walls in bedrooms covers the original timber boards 
and detracts traditional aesthetics. 
Muddy smells in kitchen. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Add timber floor in bedrooms to reduce damp from compacted earth 
floor. 
Fix the leaks on walls and gap between the ceiling and walls in kitchen. 
Long-term future Change dirty fuels to biogas.  
Probably abandoned in future once primary occupant has passed away; if 
so, the house needs to be maintained by the village committee or other 
villagers. 
Possibly be rented to other villagers for living or running a bed and 
breakfast to accommodate visitors in unused rooms. 
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19) House YY-9
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1966. 
Occupancy One extended family. Eight occupants in total. Two primary occupants 
are a couple. Six seasonal occupants are their children and their families 
who stay during weekends and festivals for about one month. 
Orientation Main façade oriented south. 
Floors One. 
External description Linear five-room plan arranged symmetrically around main hall. 
Timber outhouse of open-pit latrine built in the west. 
Adaptation Part-replacement of the old timber boards with new timber. 
Concrete floor added inside house. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens. 
Roof: clay roof tiles.  
Floors: concrete floor in all rooms, veranda and courtyard. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Two habitable rooms. 
Main hall used for storage, and is an important place for display and 
decorations. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
External open-pit latrine used to store excreta to fertilise farmland. 
Night buckets used. 
Appliances One television, one DVD player, one refrigerator and one water 
dispenser. 
No washing machine. 
One electric rice cooker. 
Two wood-burning heaters and one pedestal fan used for heating and 
cooling. 
Five incandescent bulbs. 
Home production Keeping chickens. 
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Building condition 
problems 
Poor natural light in rooms even at summer noon with window lattice 
covered. 
Smoke from burning firewood for heating causes air pollution in winter. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Leaky kitchen ceiling.  
Ventilation through a chimney is insufficient to vent out smoke of the 
cooking stove. 
Tarpaulin glazing on most window lattice is insufficient for air tightness 
and this blocks natural light and cross ventilation. 
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics. 
Muddy smells inside house. 
Lacking aiding facilities for aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting, 
and remove covering on window areas. 
Install an electric exhaust fan to vent smoke. 
Install raised timber floors in the most used bedroom. 
Remove the tarpaulin lining in bedrooms and apply clear wood finishes to 
cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Probably abandoned in future once primary occupant has passed away; if 
so, the house needs to be maintained by the village committee or other 
villages. 
Possibly be rented for running stores selling local produces to tourists in 
unused rooms. 
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20) House YY-10
Existing condition 
House type U-shaped Diaojiaolou house.
Year of construction 1966. 
Occupancy One extended family. Sixteen occupants in total. Seven primary 
occupants. Nine seasonal occupants stay during weekends and festivals 
for about one month. 
Orientation Main façade oriented east. 
Floors Two. 
External description Linear four-room plan arranged asymmetrically around main hall in the 
main body with two additional wings built in front. 
Two concrete block bays added to the original house.  
Adaptation Part-replacement of the old timber boards with new ones. 
Concrete floor in all rooms on ground floor.  
Concrete block latrine and kitchen added. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens; concrete block 
wall in one kitchen. 
Roof: clay roof tiles.  
Floors: concrete floor in all rooms on ground floor, veranda and 
courtyard; timber floor on first floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Six habitable rooms. 
Main hall used mainly for storage. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
External open-pit latrine used to store excreta to fertilise farmland. 
Night buckets used. 
Appliances Two televisions, two DVD players and one refrigerator. 
No washing machine. 
Two electric rice cookers. 
Four wood-burning heaters used for heating and three pedestal fans for 
cooling. 
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One incandescent bulb in each room. 
Home production Keeping chickens. 
Building condition 
problems 
Poor natural light in rooms with window lattice tarpaulin-glazed. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Gap between ceilings and external walls in kitchen and some bedrooms 
causes thermal discomfort. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Ventilation through a chimney is insufficient to vent out smoke of the 
cooking stove in kitchen. 
Tarpaulin glazing is insufficient for air tightness and this blocks natural 
light and cross ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install an electric exhaust fan to vent smoke. 
Install timber boards to fix gap of bedrooms. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Install waterless composting toilet to recycle excreta hygienically.  
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly used for running household rural tourism to accommodate 
visitors in unused rooms and perform traditional dances in the courtyard. 
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21) House YY-11
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1985. 
Occupancy One couple living independently are primary occupants. Their sons‘ 
families visit during weekends and festivals for several days. 
Orientation Main façade oriented southeast. 
Floors One. 
External description Linear four-room plan arranged asymmetrically around main hall. 
One shed built southeast of house. 
Adaptation Concrete block toilet and pigpen installed with a biogas digester built in 
shed. 
Concrete floor added inside house and courtyard. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of boards and battens; concrete block wall in 
toilet. 
Roof: clay roof tiles. 
Floors: concrete floor in all rooms, veranda and courtyard. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Two habitable rooms. 
Main hall used for storage, display and dining. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood and biogas used for cooking and heating. 
Electricity used for cooling and other needs.  
Services Open drain from courtyard to open ditch along road. 
One external tap. 
A biogas digester. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
One incandescent bulb in each room. 
Home production Keeping pigs, chickens and an ox. 
Building condition 
problems 
Poor natural light in rooms even at noon in summer with window lattice 
tarpaulin-glazed. 
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Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Gap between ceiling and external walls in kitchen and main hall causes 
thermal discomfort. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Uncontrolled ventilation through gap between the ceiling and walls in 
kitchen is insufficient to vent out smoke from the cooking stove. 
T glazing on most windows is insufficient for airtightness and this blocks 
natural light and cross-ventilation. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Lacking aiding facilities for aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a proper chimney and electric exhaust fan to vent smoke in 
kitchen. 
Install timber boards to fix gap in external cladding. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Probably be abandoned in future once primary occupant has passed away; 
if so, the house needs to be maintained by the village committee or other 
villages. 
Possibly be used for serving food to tourists with home grown food. 
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FIGURE 7.84 Existing conditions of House YY-11: a) Top
left: the main hall is used for eating and features a Chris-
tian cross ; b) Top right: this bedroom is used by primary
occupants for sleeping, entertaining and meeting with
visitors; c) Middle left: a concrete stove is used for cook-
ing and a small stove used to boil water and keep warm
in winter; d) Middle right: a gap between the ceiling and
walls in the kitchen, where biogas has been installed; e)
Bottom: the shed consisting of a pigpen, toilet and storage
has been built to the southeast of the original house.
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22) House YY-12
Existing condition 
House type L-shaped Diaojiaolou house.
Year of construction 1964. 
Occupancy One nuclear family. Three occupants in total. Two primary occupants are 
a couple and their son is a seasonal occupant who stays during school 
vacations for three months. 
Orientation Main façade oriented southeast. 
Floors Two. 
External description Linear three-room plan arranged symmetrically around main hall, and 
one two-storey additional wing in the southwest. 
Concrete block latrine and pigpen built in additional wing.  
Adaptation Concrete block latrine and pigpen added. 
Concrete floor inside house and courtyard. 
An additional opening added on gable wall. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens. 
Roof: clay roof tiles. 
Floors: concrete floor in rooms on ground floor, veranda and courtyard; 
timber floor on first floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Three habitable rooms. 
Main hall used for grains storage, and is an important place for display 
and decoration. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap and one internal tap. 
External open-pit latrine and pigpen used to store excreta to fertilise 
farmland.  
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
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One incandescent bulb in each room. 
Home production Keeping pigs and chickens. 
Building condition 
problems 
Poor natural light in rooms.  
Smoke from burning firewood for heating in winter causes indoor air 
quality. 
Unhygienic, poor-smelling and insect breeding external latrine and 
pigpen has no treatment of stored excreta.  
Uncontrolled ventilation is insufficient to vent out smoke of the cooking 
stove in kitchen. 
Tarpaulin glazing on window lattice is insufficient for air tightness and 
this blocks natural light and cross ventilation. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a waterless composting toilet and anaerobic digester used in 
pigpen to produce energy and farmland fertiliser. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Apply clear wood finishes to cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be used for running a bed and breakfast to accommodate visitors 
in unused rooms. 
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23) House YY-13
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1974. 
Occupancy One lone person is the primary resident. His son‘s family visits during 
weekends and Chinese New Year for one month. 
Orientation Main façade oriented southeast. 
Floors One. 
External description Linear three-room plan arranged symmetrically around main hall. 
Concrete block latrine and storage added.  
Adaptation Concrete block latrine and storage built at northern end. 
Concrete floor added inside house and veranda. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens. 
Roof: clay roof tiles. 
Floors: concrete floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms One habitable room. 
Main hall used for storage, sitting and playing. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Household water dumped in unsealed courtyard. 
One external tap. 
External open latrine used to store excreta to fertilise farmland. 
Appliances One television and one DVD player. 
No refrigerator and washing machine. 
One electric rice cooker. 
One wood-burning heater used for heating and one pedestal fan for 
cooling. 
One incandescent bulb in each room. 
Home production Keeping chickens and an ox. 
Building condition 
problems 
Poor natural light in rooms with window lattice glazed by newspaper. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
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difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Uncontrolled ventilation through windows and doors in kitchen is 
insufficient to vent out smoke of the cooking stove. 
Glazing with newspaper/tarpaulin on most window lattice is insufficient 
for airtightness and this blocks natural light and cross-ventilation. 
Tarpaulin lining on ceiling and plaster finish covers the original timber 
boards and detracts traditional aesthetics. 
Unhygienic, poor-smelling and insect breeding external latrine and cattle 
shed has no treatment of stored excreta.  
Lacking aiding facilities for aged residents. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a waterless composting toilet to recycle excreta hygienically. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Remove tarpaulin lining and plaster, and apply clear wood finishes to 
cover dust and stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Probably abandoned in future once primary occupant has passed away; if 
so, the house needs to be maintained by the village committee or other 
villages for exhibition of traditional artworks. 
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FIGURE 7.92 Existing conditions of House YY-13: a)
Top left: the main hall is used to store farming tools; there
is a gap between the rear wall and roof; b) Top left: the
bedroom is painted and lining has been added to the ceil-
ing; this room is also used to meet visitors; c) Middle left:
soot on the internal kitchen surfaces; d) Middle right: the
concrete block latrine is also used for storage; e) Bottom:
the shed built for ox in front of the latrine.
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24) House YY-14
Existing condition 
House type I-shaped Diaojiaolou house.
Year of construction 1956. 
Occupancy One nuclear family. Four occupants in total. Two primary occupants are a 
couple and their two unmarried children are seasonal occupants who stay 
during weekends and Chinese New Year for over 10 days. 
Orientation Main façade oriented southeast. 
Floors One. 
External description Linear five-room plan arranged asymmetrically around main hall. 
Walls of storeroom replaced with concrete block.  
Adaptation The storeroom adapted with concrete block. 
Concrete floor added inside and outside house. 
Construction and 
materiality 
Structure: traditional unpainted timber structure and components made of 
local fir wood.  
Walls: timber wall made of unpainted boards and battens; concrete block 
wall in storeroom. 
Roof: clay roof tiles. 
Floors: concrete floor both inside and outside. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Two habitable rooms. 
Main hall used for storage, display and decoration. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to road. 
One external tap. 
External open-pit latrine used to store excreta to fertilise farmland. 
Appliances One television, one DVD player and one refrigerator. 
No washing machine. 
One electric rice cooker. 
Two wood-burning heaters used for heating and one pedestal fan for 
cooling. 
One fluorescent bulb in each room. 
Home production Keeping chickens. 
Building condition 
problems 
Poor natural light in rooms even at noon in summer with tarpaulin-glazed 
window lattice. 
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Smoke from burning firewood for heating in winter causes indoor air 
quality. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Tarpaulin glazing on most window lattice is insufficient for airtightness 
and this blocks natural light and cross-ventilation. 
Unhygienic, poor-smelling and insect breeding external latrine has no 
treatment of stored excreta.  
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics.  
Uncontrolled ventilation through windows and doors in kitchen is 
insufficient to vent out smoke of the cooking stove. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a waterless composting toilet to recycle excreta hygienically. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Remove tarpaulin lining and apply clear wood finishes to cover dust and 
stains on internal surfaces. 
Long-term future Change dirty fuels to biogas.  
Possibly be used for running a bed and breakfast to accommodate visitors 
in unused rooms. 
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25) House YY-15
Existing condition 
House type Courtyard Diaojiaolou house. 
Year of construction 1960s. 
Occupancy One extended family. Six occupants in total. Two primary occupants are 
the owner and his mother; his wife and his brother‘s family are four 
seasonal residents who stay during weekends and Chinese New Year for 
about one month. 
Orientation Main façade oriented southeast. 
Floors Two. 
External description Four wings built asymmetrically around courtyard. 
Concrete block storage and latrine built in additional wing. 
Adaptation Concrete block storage and latrine built added. 
Concrete floor added inside house and veranda. 
Construction and 
materiality 
Structure: traditional timber post and beam structure with local fir wood.  
Walls: timber wall made of unpainted boards and battens; concrete block 
wall in some rooms. 
Roof: clay roof tiles.  
Floors: concrete floor in rooms on the ground floor; timber floor on the 
first floor. 
Windows: window lattice. 
Ceilings: timber ceiling in habitable rooms. 
Foundation: stone foundation with concrete finish. 
Main rooms Five habitable rooms. 
Main hall used for storage, display and decoration. 
Attic Unsealed and accessible by ladder. 
Fuels Firewood used for cooking and heating. 
Electricity used for cooling and other needs. 
Services Open drain from courtyard to open ditch along road. 
One external tap. 
Satellite dish. 
External open-pit latrine used to store excreta to fertilise farmland. 
Appliances One television, one DVD player and one refrigerator. 
No washing machine. 
One electric rice cooker and a pressure cooker. 
Four wood-burning heaters used for heating and two pedestal fans for 
cooling. 
One incandescent bulb in each room. 
Home production Keeping chickens and bees. 
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Building condition 
problems 
Poor natural light in many rooms due to tarpaulin-glazed window lattice. 
Smoke from burning firewood for heating in winter causes indoor air 
pollution. 
Tarpaulin lining on the walls in bedrooms covers the original timber 
boards and potentially impacts on the internal air quality; this also 
detracts traditional aesthetics.  
Uncontrolled ventilation through windows and doors in kitchen is 
insufficient to vent out smoke of the cooking stove. 
Tarpaulin glazing on window lattice is insufficient for air tightness and 
this blocks cross ventilation and natural light. 
The rough timber wall surfaces accumulate soot, dust and stains, and are 
difficult to keep clean, which potentially impacts on residents‘ health. 
Insufficient windows are indicated by open doors being used as an 
important natural light source during daytime. 
Future 
Short-term 
recommendations 
Install flyscreens and glaze windows and doors for better natural lighting. 
Install a waterless composting toilet to recycle excreta hygienically. 
Install a proper chimney and electric exhaust fan to vent smoke. 
Lay brick floor on the compacted floor for better damp proofing in 
kitchen. 
Install raised timber floors in bedrooms. 
Remove tarpaulin lining and apply clear wood finishes to internal 
surfaces. 
Long-term future Change dirty fuels to biogas or other clean alternatives of energy.  
Possibly used for running a bed and breakfast to accommodate visitors in 
unused rooms. 
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Chapter 8: Observation and Interview Results from the 
Fieldwork 
 Introduction 8.1
Following the documentation in Chapter 7, this section discusses the interview results and the 
author‘s observations from the fieldwork to offer additional insights into understanding the houses 
and their occupants‘ perceptions. Data collection was not aimed at gaining quantitative or statistical 
information, but qualitatively describing how existing Diaojiaolou houses performed in terms of 
their sustainability and their occupants‘ perceptions. These perceptions are subjective and related to 
occupants‘ usage of their houses, which is not rigorously defined or quantitatively measured. This 
chapter uses discussions with village leaders about general village conditions, interviews with 
participants and the supplementary opinions of other family members in the investigated houses as 
its primary material. It also links the discussion to the illustrations and analysis in Chapter 7 to 
better understand the relationship between the house‘s typological features and occupant‘s 
narratives. 
The chapter begins by describing current family types and employment in the two villages, Dazhai 
and Yanyuan, in order to contextualise the social and demographic changes that have occurred in 
what were once wholly agrarian villages. It then analyses the changes to traditional houses over 
time, resident‘s perceptions in accordance with these changes, such as internal spatial arrangements 
and the introduction of domestic appliances. The occupants‘ perceptions of thermal comfort then 
follow. 
 Current lifestyles in the investigated villages 8.2
Two major findings regarding living patterns in the two villages are: the villager‘s lifestyles of 
different age ranges have changed, while the rural lifestyle was more homogeneous in the past—
centred of agricultural production; traditionally intergenerational family supports remain in place. 
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The previously homogeneous lifestyles in the two villages, which were related to life in an agrarian 
society, had been replaced by heterogeneous lifestyles, and these were roughly categorised by 
villager‘s age ranges.1 A large number of working-age farmers were now absent from their native
villages for work, and live as itinerant labourers in cities. This has altered the traditional agrarian 
lifestyles of the residents in both villages. As pointed out by one Yanyuan village leader, ‗the young 
generations are mainly working as labourers (wu gong in Chinese) in the cities, while the middle-
aged or senior residents (aging over 45) live and do farming work in the villages.‘ The following 
analysis is based on the general information given by the village leaders in Dazhai and Yanyuan, 
and the interviewees‘ discussions about their households. In the fieldwork, the author noticed 
mainly four types of living patterns in the villages, which are summarised in TABLE 8.1. 
TABLE 8.1 The general lifestyles of different age ranges 
Age range Past lifestyle Current lifestyle Changes 
Children Village-based schooling; 
farming activities; learning 
traditional crafts  
National curriculum in larger 
villages; modern after-class 
activities (basketball, football, 
computer playing, watching 
TV in nearby villages that 
have facilities); those of 16 
years and older spent their 
summers working in cities  
Less chance to learn 
traditional culture and crafts; 
more access to modern 
education; influence of outside 
areas 
Young 
residents 
Traditional farming 
activities; traditional 
festivals and entertainment; 
cards or Mahjong playing 
Most working or studying in 
cities; a few performing rural 
activities, or running own 
businesses; cards or Mahjong 
playing; computer playing and 
watching TV for entertainment 
Not many traditional farming 
activities performed; more 
modern entertainment; some 
loneliness and isolation felt; 
desire for modern facilities 
such as internet 
Middle-
senior 
residents 
Traditional farming 
activities; traditional 
festivals and entertainment; 
cards or Mahjong playing 
Some working in cities; some 
staying to work in villages; 
watching TV for 
entertainment; cards or 
Mahjong playing 
Farming activities were almost 
performed the same amount, 
but with less farm support 
from children; more modern 
entertainment activities 
Aged 
residents 
Light farming activities and 
housework; taking walks 
inside the villages 
Light farming activities and 
housework; taking walks 
inside the villages 
Minding grandchildren 
The curriculums of the school-age children (6‒17) are the same standard national education as the 
major minority group—Han children. Primary school and junior‒middle school students live inside 
the villages, while high‒middle school students stayed mostly in the township or in Xiushan for 
1 In this thesis, no precise data was collected regarding the relationship between villagers‘ occupations and age ranges. The age 
groups are categorised generically by the most common cases. There are different cases occuring; for example, there are people in 
their 30s performing farming activities in the villages, while people in their 50s still work in cities.  
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schooling. Their activities in the villages after school are watching TV, playing computer, playing 
football and basketball; they also undertake farming and housework during busy farming seasons. 
Few of them learn traditional crafts or did intensive farming work regularly, as had been done in the 
past. In this case, the children are more exposed to the dominating Han culture and have less chance 
to learn their own traditional culture and techniques. According to the interviewee from YY-1, some 
villagers start working in cities after having graduated from junior-middle school, and they spend 
fewer years in school than most of the counterparts living in cities, 
Most children of my age have already started to work in cities after they finished junior-middle 
school. I am among one of those who have spent more year studying. But I also have experience 
of working in cities during vacations; like last summer vacation, I went to Hebei province to work 
as a labourer with my father and my cousins. I have just taken the college entrance examination, 
and I am going to spend the rest of my vacation working as a labourer again.   
This remark actually shows the labour migration has impacts on school age children. Both the 
standard education and starting working in cities do not provide as many chances for children to 
learn their traditional culture and crafts, and agriculture knowledge as in the past. 
During the fieldtrip, the villagers the author met who are aged between 18 to 45 were mainly 
female—most male villagers of this age range are working in urban areas. The women within this 
age rang take care of young children (their own children or grandchildren) with help from other 
family members, and also do housework and farming work in the villages. In their leisure time, they 
watch TV, play computer or play Mahjong and cards with neighbours. The labourers working 
outside the villages mostly live according to national public holidays such as May Day and National 
Day instead of by traditional Tujia festivals, although some of the traditional festivals still occur 
today. The village leader in Dazhai indicated that traditional festivals had declined with long-term 
absentees: 
Today, ritual activities are not held as frequently as in the past, because more people are working 
in the cities and their seasonal stay is short. In addition, our current life is no longer tightly tied to 
agrarian traditions and therefore regular ceremonies according to the cyclical pattern of agrarian 
production are declining.  
The labourers maintain their relationship with their villages by sending remittance to the family 
members living in the villages and short-term stays during holidays.
2
 Out of the 25 investigated
houses, 22 have seasonal residents who come home for Chinese New Year and stay for a month. 
2 Merril Silverstein, Zhen Cong, and Shuzhuo Li, "Intergenerational Transfers and Living Arrangements of Older People in Rural 
China: Consequences for Psychological Well-Being," Journals of Gerontology—Series B Psychological Sciences and Social 
Sciences 61, no. 5 (2006), s256. 
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The ‗New Year‘, celebrated in February for 15 days with rejoicing and obligatory visiting of 
relatives, comes at a time of few agricultural activities.
3
FIGURE 8.1 The rural lifecycle in the two villages 
Source: Drawn by author. 
In the two villages, middle-aged and aged regular occupants (aged mainly over 45) are generally 
maintaining a traditional agrarian lifestyle according to the agricultural production cycle, which is 
based on the Chinese lunar calendar (see FIGURE 8.1). The agricultural production cycle is related 
to the crops that are planted: single-crop rice grows every year in both villages; honeysuckle is 
another important crop in Dazhai, as is sweet wormwood herb in Yanyuan.
4
 Even though there are
slight variations according to crops types in both villages, the busy season is generally from lunar 
mid-February to mid-August: this involves seeding, weeding, fertilising, trimming, harvesting, 
sunning and threshing.  
During the intensive period, the farmer‘s typical daily cycle is breakfast, working in the fields from 
4 am to 11 am, taking a midday break, then returning to fields again from 4 pm to 9 pm and having 
a rest at night. In the midday break, they have lunch, do some housework and feed animals. They 
also take a nap, play Mahjong with neighbours and watch TV. During idle seasons, the farmers‘ 
main work is feeding animals, collecting firewood, entertaining or seeking non-agricultural jobs 
nearby or in cities. 
Occupants aged over 65 mainly assumes light housework—such as preparing food for other family 
members, doing washing, collecting firewood, feeding animals and planting vegetables near their 
houses for daily food, see FIGURE 8.2. They like sitting in their courtyards and on their verandas, 
or taking walks for leisure.  
3 Fei, Xiaotong, and Tse-i Chang, Earthbound China: A Study of Rural Economy in Yunnan (London: Routledge & Kegan Paul, 
1948), 115. 
4 According to discussions with the village leaders, the Chongqing Government had promoted herb production in SECQ for poverty 
alleviation and economic development, and the two villages had different species. 
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FIGURE 8.2 Aged people were doing some farm work in Dazhai 
Source: Zongxian Huang, 2014. 
An intergenerational living pattern is dominant in the investigated households, which is believed to 
provide security and care for the elderly and children. Due to rural tradition, poverty and the 
necessity of jointly participating in the family economy, young adults in contemporary rural China 
are more likely to live with their parents than their counterparts in urban China.
5
 In this
investigation, 14 households were extended families, and in 10 of these 14, grandparents were 
important caregivers to their grandchildren—five children were raised only by their grandparents, 
with their parents working in cities most of their time, while the other five were raised by both their 
mothers and grandparents. In YY-5, an interviewee revealed, 
My grandson was mainly looked after by my wife and me, because my son and his wife are 
earning a living as labourers in Chongqing. Taking care of the baby by themselves will take too 
much of their time and reduce their income. Also, their rented room in the city is too narrow to 
place a baby bed. They are bearing the major burdens of raising our whole family and save money 
for the child‘s education and healthcare… His mother returns to see the baby every three to four 
months. 
This quotation also reflects that the aged persons in this family receive economic support from their 
adult children, who jointly participated in the family‘s economy. Together with the grandparents‘ 
agricultural earnings, the remittance of their son and his wife provides important financial support 
for the whole family. 
5 Silverstein, Cong, and Li, "Intergenerational Transfers and Living Arrangements of Older People in Rural China: Consequences for 
Psychological Well-Being," 256. 
260 
The case of House D-5 evidences the social and emotional support given to aged people from 
younger generations in return in intergenerational living patterns. Two women live in DZ-5—a 
widow and her mother-in-law. The widow is taking care of her mother-in-law after her husband and 
father-in-law passed away. She said, ‗it is filial duty related to our traditional culture. My husband 
was her only son, and it is a must for me to assume the responsibility of giving care to his mother 
after he passed away.‘ This is also evident in the investigated lone person households, where the 
younger generations living in proximity frequently visit and alternate taking care of the ageing 
people. One of the sons the author met in YY-6 stated,  
I visit my dad very frequently, every two or three days. I teach in the primary school in our village, 
while my brothers were working in the cities. I do grocery shopping for my dad and cook for him. 
We don‘t have a nursing home in the village and he doesn‘t want to move to live with my brothers 
in the city and leave his native home and the village he feels strongly attached to.  
Lacking a rural age pension system, aged people are mainly taken care by the younger generations 
in the two villages. The cases discussed above show that there is an obvious continuity of 
intergenerational living patterns in the two villages as a result of cultural preference and economic 
necessity. 
However, another group of interviewees did not want to live with their parents—DZ-2 and YY-10. 
One of these interviewees said,  
We are sharing this house with my mother-in-law and my husband‘s brother‘s family. It is too 
crowded for us, especially when all family members come back in the Chinese New Year. My two 
children are growing up and they need more space. I prefer to build a new house near this old 
house to accommodate our nuclear family when we have enough money to do so.  
This shows a potential change in social acceptance of the extended family and the preference for a 
nuclear family living arrangement in this area. This follows changes that already have taken place in 
Chinese cities. 
This section shows that even though the rural lifestyle adjustments in the two villages have 
responded to the locality‘s social and economic changes, they still partially retain the intrinsic 
agrarian lifestyles and intergenerational living patterns of the past.  
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 General village conditions 8.3
The two villages are located in separate valleys each, with only one road of around 3.5 metres 
winding up the mountains to each village. At the time of the author‘s visit, motor lanes were being 
built inside Dazhai, while the road inside Yanyuan only permitted motorcycles and bicycles. Most 
houses are accessible by cares within a reasonable distance in Dazhai, but most houses in Yanyuan 
are inaccessible. Unsealed or paved pedestrian sidewalk systems connect all the houses in both 
villages, and the streetscapes were narrow but green. The roads are paved with concrete to make 
them last longer and withstand the weather, see the road systems of the two villages in FIGURE 8.3 
and FIGURE 8.4.  
Motorcycle is the most common form of transport in both villages. Walking is the daily 
transportation method because villagers generally stay local, doing housework or farming work in 
the nearby fields. Motorcycles are used when villagers visit the nearby township—a 30-minute 
motorcycle ride—and most regular township travel is to grocery shop at the markets held every five 
days. On market day—gan chang—farmers from nearby villages come to the assigned market to 
buy or sell surplus agricultural products such as vegetable, meat, fruits and other goods. A small 
convenience store is located in both villages. A private bus could also take villagers to the nearby 
township. If they want to go further, to Xiushan, they need to transfer to other buses in the township. 
There was no designated parking area in either village.  
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FIGURE 8.3 Images of the roads shows the hierarchy of pass ways and roads mainly used for foot traffic in Dazhai 
village. a) Top left: a pedestrian passes way and steps into the village; b) Top right: unsealed roads used by pedestrians 
and motorbikes; c) Bottom: new concrete driveways for cars.  
Photo: Zongxian Huang, 2012. 
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FIGURE 8.4 The hierarchy of the roads and pass ways observed in Yanyuan village. a) Top left: the paved pedestrian 
roads between the gable walls of two houses; b) Top right: the sidewalk and steps inside the village and the ditch along 
the sidewalk used for sewage or stormwater; c) Bottom: the unsealed main road connecting the village to the township. 
Photo: Author, 2012. 
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Regarding existing issues inside the villages, the interviewees made two complaints. The first one is 
the lack of waste management or wastewater treatment system in both villages. Household waste is 
dumped on unused land near the houses, while recyclable waste is sold to waste collectors to sell on 
to a private recycler. As for storm water and sewage, ditches are built along the roads that lead to 
ponds in Yanyuan. In Dazhai, open drains around house foundations lead wastewater into unsealed 
areas along the road. The inappropriate way of waste and wastewater may cause water and soil 
pollution and contamination inside the villages, which is potentially harmful for villagers‘ health.  
FIGURE 8.5 An ancient well in Dazhai, used to be an important public space, was seldom used presently because the 
well is not needed for water. 
Source: Author, 2013. 
Another complaint is the lack of public space in the two villages. There is only one public building 
in each village, but no public square. The village leader in Dazhai said, 
We need more public space inside the villages to perform public activities. There was a decline of 
the traditional rituals in the past 10 years, when young generations worked most of the time in 
cities and they didn‘t frequently return to the village because of transportation difficulties. Now 
we have new roads, which save their trouble of commuting and they are happy to come back more 
frequently. Hopefully, we can revive the traditions in the Chinese New Year period. In addition, 
we want to do some group dancing and playing of Mahjong in the idle season. 
This quotation demonstrates that modern public facilities or spaces—such squares for gathering or other 
modern public activities are needed to meet villager‘s current life circumstances. Meanwhile, the 
villages‘ public buildings and spaces—such ancestral halls and public wells, used to be important 
gathering areas for public activities, like significant traditional festivals—have declined or been 
destroyed as the villages have expanded over the past few decades. These spaces are not frequently 
used because their physical or spiritual functions are no longer important today. Accompanied with 
the increased density in the villages, new houses have been built into public areas, see FIGURE 8.5. 
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In sum, the layout and physical setting of the traditional villages have been well preserved. 
Although there are improvements of village facilities such as roads, the villagers‘ needs that relate 
to their changed lifestyles have not been sufficiently met at the village level. 
 General house conditions 8.4
In both villages, the community structure and old Diaojiaolou houses are generally in original 
condition, and any modification made to them is usually a separate structure and using different 
materials. Traditional houses consist of unpainted timber structures and components made of local 
fir wood. Brick or concrete block bays were added separately to the ends of traditional parts or 
behind them in order to better suit occupants‘ evolving lifestyles. 
TABLE 8.2 Building materials used in the traditional part of the investigated houses 
Components Material Notes 
Exterior walls 20 mm thick timber boards N/A 
Brick/concrete block used in 
extended part 
No finish or tiles 
Interior walls 20 mm thick timber boards No finish/ lining and paper used 
Roof Timber roof framing No finish 
Clay tiles N/A 
Floor cover Earth No finish or paved with concrete 
Raised timber floor Bedrooms and storage 
Windows Timber lattice No glazing 
Glazing with tarpaulin/paper By modification 
Glass glazing By modification 
Doors 20 mm thick solid timber with 
lattice windows 
No glazing 
As discussed in subsection 5.2, the literature typically claims that Diaojiaolou houses tend to have 
good solar access, with southern orientation—this was not what the author observed during the 
fieldwork. Among the investigated houses, only around half face the prefer orientation—south and 
southeast (five houses face south, four face southeast, seven face east, two face north, three face 
northeast and two face west). House orientations seem to be more determined by the orientation of 
slopes that the houses are located on. In Dazhai, the houses mainly face east or northeast because 
they are built on an east-facing slope (see FIGURE 6.2). In Yanyuan, the houses mostly face south 
or north according to their slope orientation. Bequeathing a house to son(s) is the tradition in SECQ 
rural communities, which is one way to ensure the continuity of a community‘s history and identity. 
Transferring assets to younger shows a spiritual connection between generations.
6
 DZ-2 and YY-10
are both inherited from their owners‘ parents and divided between two brothers in two separate 
families.  
6 Hao Chen, "The Outflow of China's Rural Labor and Rural Development," Population Research 20, no. 4 (1996): 64. 
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Rooms are arranged around the main hall in the timber part. Sixteen houses of the total 25 have 
three to five habitable rooms each. There are seasonal changes in house occupancy in both villages, 
and 15 interviewees mentioned their need for more rooms to accommodate their varying family 
sizes during the spring festival, particularly for occasional residents, even though the rooms are 
quite large. Sometimes people share these large rooms when needed, but they feel they lack privacy 
when they do so. This means that their current housing conditions do not allow for larger household 
sizes during festival season. Comparatively, some habitable rooms are left unused in most of the 
year. The design of current houses does not fit this new phenomenon of visiting families from the 
city. Household composition must be considered in order to improve living conditions for rural 
people, since how to house extended family is a common rural concern that does not apply to urban 
areas. The number of habitable rooms does not necessarily indicate the adequacy of space, since 
room size and design matters in terms of meeting occupant‘s needs. 
The 10 I-shaped Diaojiaolou houses in Dazhai are all double-room depth, while the seven I-shaped 
plan houses in Yanyuan are single-room depth. In four houses of Dazhai, the double-room depth 
plan is developed from single-room depth bay by adding bays progressively. In each of the four 
houses, it was built with a timber framework and roof, allowing for two-room depth or more bays, 
but only the part of the timber framework had been enclosed with timber walls, due to the owner‘s 
limited funding or the small family size when the house built. The rest part of the timber framework 
was left open and could be extended in the future. When the owner has sufficient savings for an 
extension or the household size has increased that needs more space, bays can be added according 
to the changing needs. There are two types of extension of original timer houses: along the long axis 
or along the short axis.  
DZ-10, as shown in FIGURE 8.7, is an example that has an extension along the long axis, turning it 
from a three-bay wide I-shaped timber house with a four-bay timber framework into a four-bay 
wide L-shaped timber house with a concrete block extension. In the 1970s, the whole house was 
built in timber. The kitchen was behind the main hall and two rooms with open fire pits were placed 
at the front of the two bedrooms. The front rooms—Huopu—were like family rooms or lounges, 
and the most important rooms in the house. At that time, the houses sat on earth foundations with 
stone retaining walls. When the household grew in the 1980s, using the savings of the house 
owner‘s grandsons, one of the Huopu was changed into a bedroom, two bays were added to the 
existing timber frameworks and the kitchen was changed into a bedroom. At the end of the 1990s, 
timber floors were added to the habitable rooms due to hygienic considerations and stoves replaced 
open fire pits, which were more harmful to resident‘s health. The stove is actually a product of Han 
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ethnicity, and was introduced to the ethnic houses via the National Improved Stoves Program.
7
 This
program started in the late 1990s, which introduces brick or mud stoves for cooking and it aims to 
improve the thermal efficiency of cooling stoves and reduce air pollutants caused by wood 
inflammation.
8
 In 2010, due to the marriage of DZ-10‘s owner‘s grandson, a two-storey concrete
block extension was built for the new couple, and demonstrated their desire for modern living. In 
DZ-2, it is clear that the kitchen was added to the original three-bay wide house because the kitchen 
roof height was lower than the others. 
FIGURE 8.6 Extension of DZ-10 
Source: Drawn by author. 
Over the decades, the original timber work in most of the houses are not maintained in great 
condition due to economic pressures, and has fallen into disrepair due to lack of periodic and 
routine maintenance. This part is expensive to maintain because craft skills in the villages have 
declined. The funding and help from the local government for systematic maintenance of traditional 
buildings is limited as well.
9
 This is also related to the high rate of house ownership in the two
villages—all the houses are privately built and owned; this is consistent with general rural house 
ownership in China. Occupants take the responsibility for designing, constructing and maintaining 
their houses according to their needs, and government‘s involvement is minimal. Meanwhile, 
7 World Bank, "China—Accelerating Household Access to Clean Cooking and Heating," in East Asia and Pacific Clean Stove 
Initiative Series (Washington DC: World Bank, 2013), 18. 
8 Ibid., 18. 
9 According to the village leader in Dazhai, local government provided funding in 2000 to help replace the decayed timber boards of 
the existing houses. 
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modifications made to suit modern life are common. The major housing modifications are shown in 
TABLE 8.3. 
TABLE 8.3 Modifications of the investigated houses 
Modifications 
Dazhai (by house number) Yanyuan (by house number) 
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Toilet Latrine            
Toilet       
Concrete floor 
added 
                     
Concrete block/ 
brick kitchen 
       
Glazed windows         
Lining added         
One bay added     
Timber 
replacement 
                      
Timber floor 
added 
     
Added bedrooms   
Added storage    
Added bathroom    
Added pigpen     
In the timber part of the house, the most common modification is partial replacement of timber 
boards in the walls and ceilings, closely followed by the addition of a concrete floor, both of which 
show that residents have improved awareness of hygiene and health. Seven investigated houses in 
Dazhai have timber boards in the bedroom ceilings replaced to address the leaks. All 10 houses in 
Dazhai have decayed timber boards in their rear walls replaced. In the humid subtropical climate, 
the timber components used for building is inadequately treated with tung oil, which is easily 
decayed, dilapidated or suffering from other physical damage and may need routinely fixed. 
Concrete is usually paved directly on the original earth floors in courtyard, veranda and some 
interior rooms for durability and reduction of the rising damp from the earth. The reason for this 
change is, as commented by one occupant from DZ-10, ‗on the rainy days in the past, the earth 
ground in the courtyard got really muddy. The earth became loose and wet after rain, and we had to 
crush and compress the earth to be firm and plain frequently. If we want to dry grains in the sun, we 
need to wait a couple of days when the earth got dried.‘ In Dazhai, timber floors have been added 
on top of earth floors in habitable rooms to improve air quality and cleanliness since the 1990s.  
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Window lattice in the timber part of the house is also modified in many inspected houses, by 
enlarging the original window areas, replacing window lattice with glazed timber windows or being 
crudely glazed with fixed tarpaulin or curtains. In different types of investigated house in both 
villages, the ratio of window to wall varies. In I-shaped and L-shaped plans, the ratio of the window 
to wall area in the principle façade (that facing the front yard) is around 25% to 30% (this 
calculation includes open doors, since doors are used as important source of natural lighting). This 
data is not precise because that the added glazing on most windows inhibits ventilation and natural 
light, and the lattice itself blocks some natural light as well; also, doors of habitable rooms are 
mostly closed in winter. 
Beside extension in the timber part, additions of concrete blockwork were commonly seen in the 
fieldtrip, which are used as toilet/latrines or kitchen. Kitchen modification is common in Dazhai, 
where eight kitchens of the 10 investigated houses have been modified into concrete blocks or brick 
constructions for fire safety and sanitation. Six of the new kitchens are built at one end of the house, 
while two are rebuilt with concrete block walls. The primary consideration to have moved the 
kitchens outside the timber houses is to improve fire safety of the timber structure. Also, another 
issue has been addressed is the gap and leaks in kitchen walls for uncontrolled ventilation of smoke, 
which leads to thermal discomfort for its draftiness. The space above fireplaces is still used to grill 
things and to smoke and store meat and sausages. These common kitchen modifications indicate 
that the kitchen design need be improved for cleanness and sanitation.  
The toilet is another area occupants have added. In the past in both villages, a pig latrine was the 
most common type of toilet (see FIGURE 8.7). This was a simple shed fenced with timber and an 
open-pit to keep pigs and collect human excreta. This excreta was stored in the pit and scooped out 
to fertilise farmland. Pigs were raised by every household for food, and the meat was salted and 
stored over the fireplace. Today, many households do not raise pigs—residents can simply buy meat 
at the market. The old unhygienic latrines have led to intestinal and endemic diseases.
10
Modification of the pig latrine‘s cladding into a brick/concrete block latrine is seen in 12 out of 25 
houses, and another seven are changed into a toilet with a septic tank. This change has demonstrated 
the increased sanitation awareness and desire of the villagers. 
10 Shuchen Meng, Yong Tao, and Jiayi Liu, "Rural Water Supply and Sanitation in China: Scaling up Services for the Poor " (Beijing: China Ministry 
of Health, 2004), 4. 
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FIGURE 8.7 Pig latrine used in the past in both villages 
Source: Zhe Li, ―The Research on Modern Adaptation of Traditional Wooden Houses of Minority in Western of 
Hunan‖, PhD thesis, Hunan University, 2011, 65.  
In sum, the existing houses retain largely in their original conditions although there are 
modifications and additions for the changes needs of occupants. Meanwhile, maintenance and 
sanitation issues remain to be solved in the future development.    
 Resident’s perceptions of the investigated houses 8.5
All the 25 interviewees were asked to rate their perceptions of their house‘s overall living 
conditions using a five-scale Likert ranking system. The responses show that 18 interviewees are 
very satisfied or satisfied with their living conditions, while seven are dissatisfied—six of these 
seven are from Dazhai and living in the two-room depth I-shaped houses. All interviewees were 
further asked to specify the issues linked to their perceptions, and their open-ended oral opinions 
were also collected besides the five choices they were given. Five reasons provided for satisfaction 
are thermal comfort, appearance, spatial arrangement, affordability and outdoor life; three choices 
provided for dissatisfaction are unhygienic living environment, old and simple appliances and needs 
for routine maintenance. The reasons are ranked based on the number of interviewees who chose 
from these given reasons. A summary of responses is discussed below.  
The most important factor in terms of valuing the Diaojiaolou house is indicated as the thermal 
comfort by 22 interviewees, particularly compared to the living experience in the new brick or 
concrete houses. This is further characterised as mild indoor temperature—‗warm in winter, and 
cool in summer‘ by interviewees from YY-1 (I-shaped) and YY-4 (L-shaped). The interviewee 
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from the DZ-10 compared the living experience in the original timber part with the newly built 
concrete block:  
The old house is breezy and cool to stay in summer while the interior temperature in this modern 
brick house is too high to stay in a summer afternoon. In the morning, it is pleasant to stay in the 
concrete part where [it] is cooler, but this house in the afternoon is extremely hot. On a winter 
morning, the brick house is extremely cold and humid, so we prefer to stay in the old house for a 
cosy morning with fire on.  
The translation of thermal comfort in plain language in Chinese is shu shi (‗comfort‘ in English), 
and the author asked the interviewees, ‗Do you feel hot or cold inside the house? Is that humid or 
dry?‘ This wording was designed to indicate that interviewees had sufficiently understood thermal 
comfort. DZ-10, the I-shaped Diaojiaolou house, faced an inferior direction—east—compared with 
the recently built concrete block perpendicular wing, and with a higher ceiling height and smaller 
openings. The interviewee from DZ-1 related thermal comfort to good indoor humidity: ‗the climate 
in our region is very humid all year round, but the indoor humidity is very nice in my timber house.‘ 
The same reason was also given by interviewees from DZ-5, DZ-6 and YY-14. However, as 
interviewees were limited by their insufficient knowledge of modern buildings and their lower 
income level, their concept of thermal comfort did not necessarily mean perfect thermal 
performance. Their only comparison was modern brick or concrete block houses, which, according 
the quote above were not well made as well. A detailed discussion of their thermal comfort 
perceptions can be found in subsection 8.8. 
Retention of rural lifestyle and continuity between indoor and outdoor space is ranked second by six 
interviewees. Courtyard is an important part of resident‘s outdoor life, accommodating different 
outdoor activities, further elaborated in subsection 8.6.6. Outdoor space, such as streets, is an 
important factor in interviewees‘ ability to maintain their social relationships with neighbours in 
rural communities. The interviewee from DZ-7 described the scene of cleaning the streets with 
neighbours as, ‗we clean the roads near our houses together with our neighbours, while we are 
chatting at the same time. It is fun to do the cleaning.‘ Moreover, interviewees enjoyed the clean 
and beautiful natural environment of their communities and rural life. They described enjoying ‗the 
beautiful breezes and clean air every day and staying away from the smoggy fogs in the urban areas‘ 
(DZ-5) and ‗the fun of swimming in clears rivers in hot summer days‘ (TJG-1). The author came 
across a group of young men up in the hills playing with water near a spring while a woman was 
washing clothes. They had both recently returned from city working, and remarked, ‗it is very hard 
to enjoy water in spring, and the fresh air in the city.‘ The two quotes indicate that the life in the 
villages is strongly linked to its natural environment and landscapes, which ensures a different 
living experience compared to urban housing. 
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Thirdly, another six interviewees attribute their satisfaction to the spatial arrangements that suite 
their lifestyles. Even though the occupant‘s lifestyles had undergone changes, parts of their 
traditional rural lifestyles have been kept—such as home production, is still an important part of 
their life. It is further observed that the house‘ s pattern of space usage has not been fully replaced 
with acquired social values from urban centres, even as these communities have more interaction 
with urban centres nowadays and the ‗modernised‘ social values are brought by migrant labourers. 
For example, fire from wood burning fireplace instead of heating devices used in urban areas is still 
used to keep warmth in winter in many investigate houses. Even though modern devices are 
considered desirable to have the benefits of modern convenience and living standards, the occupants 
retain some traditional values, such as respecting fire in Yanyuan and Dazhai. However, it has to be 
noted that this is a typical social change that occurs unevenly over time, depending on different 
economic and social forces. 
Fourthly, six more residents refer to their houses‘ appearance as one of the reasons for their 
satisfaction. The quote from the village leader in Dazhai, who is among the first to acknowledge the 
uniqueness of the traditional houses, clearly demonstrates the villagers had come to the idea of 
appreciating these traditional houses: 
At the end of 1990s, the villagers had enough savings through working in the cities, and some of 
them thought their old houses looked ‗backwards‘ and started to replace the old houses with brick 
houses. But I believe the old houses are good looking and valuable for us, which need to be 
preserved rather than demolished. The articulation of timber structure and details made a beautiful 
façade that has high aesthetic values, including the delicate wide overhanging and façade 
decorations. Then I held village meetings, and talked to villages in every household to tell them to 
appreciate the beauty of the old houses. At last, we had a village rule not to build brick or concrete 
house in the future. There are some new timber Diaojiaolou houses under construction. 
From her words, it is obvious that the villagers are aware of appearances and have agreed to 
preserve the houses for over 10 years. Brick or concrete block extensions have been added partly 
and used for the durability and fireproof properties of their imported materials, but this does not 
significant impact the original timber parts. 
In Yanyuan, villagers had also realised the beauty of their houses‘ appearance. The interviewee in 
YY-13 revealed during interview, 
I didn‘t like my timber house before, because I thought it looked old and poor. I used to admire 
people who could afford to build a brick one. But I have changed my mind recently, since I see 
more and more urban people come to visit our villages and take photos of our houses. Our houses 
are historical and beautiful. 
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The comments show the interviewees‘ initial awareness of the historical value of the traditional 
house, and how they come to realise the uniqueness and specialty of their houses compared to the 
generic modern house typology. During interview, some interviewees expressed the hope that the 
old houses could be cleaned and repainted to make them look ‗new,‘ but they want to keep the 
original structure of the timber houses. 
Fifthly, three other interviewees comment that it is economic to live in the Diaojiaolou houses. The 
cost of maintaining timber structures is lower compared to build a new concrete block construction, 
and timber structure is more flexible for making adaptations. In DZ-3, recycled timber was put in 
the courtyard, and one occupant explained that they had bought the timber components from the 
owners of a demolished house in the nearby village at a reasonable price. They wanted to replace 
some decayed timber components with this recycled timber: ‗we can replace just some components 
in the timber house easily by ourselves, and that is quite cheap. It is hard to do so this in a brick 
house, because building a brick structure is more complicated and we need hire somebody else.‘ In 
addition, the residents could do the replacement themselves or with the help of local labour, which 
also saved costs. 
The last reason given by interviewees but not listed in the questionnaire is that aged residents feel a 
strong sense of belonging to their traditional houses, since they have been born there and lived all 
their lives there: ‗I have a lot of memories in this village and I like the villagers. When I was 
working in the city, I always felt I was an outsider. I am getting old and will no longer work in the 
cities. I want to return this village I am attached to.‘ This statement from one interviewee‘s father 
demonstrates his ties with his native village. Other returnees from the city, in YY-15, YY-13 and 
DZ-8, held similar opinions.  
Among the three reasons for house dissatisfaction, ‗poor living environment‘ is most frequently 
cited, and is given by 15 interviewees. The reason is specified by interviewees as that any facilities 
inside the houses, such as electric wiring, have been crudely installed, or there is no running water 
inside the houses. The second reason given by 12 interviewees is their displeasure by the routine 
maintenance needed for their houses, which is related to broken components, timber decay and 
leaning posts. For example, since the complicated timber structures are exposed, it was hard to 
clean the dust and stains thoroughly. Eight interviewees are not satisfied with their courtyard design, 
which need to be maintained after any heavy rainfall. The earth floors that are not covered by 
concrete have to be re-tapped quite frequently in rainy season and thus did not effectively dry grains. 
Also, the lack of public service and facilities—such as sewage system and waste treatment—is both 
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inconvenient and unhygienic. In sum, these reasons for occupants‘ dissatisfaction are strongly 
related to the limited economic level and facilities in these remote villages. 
 Spatial arrangements 8.6
With progression of modernisation and recent rural development, rooms‘ physical properties and 
usage patterns are changing, and this section highlights both the continuation and changes in 
different rooms.  
8.6.1 Main hall 
The main hall is still an important space for display with decorations on the wall (yet seven in 
Yanyuan are not decorated) and paying respect to ancestors with a shrine placed in the middle. The 
most frequently mentioned activities in main halls are holding ceremonies and worship—almost 
half of the interviewees mentioned this—as well as storage. The main halls are used occasionally to 
feast with large groups of guests at important events such as family reunions, weddings or Chinese 
New Year celebrations. Before ceremonies or festivals, this space is decorated with Chinese 
couplets on the doors and walls, and furniture is prepared for welcoming guests. Another important 
function of this area is to thresh the grains during harvest season (July and August)—the threshers 
are stored in the main hall. Most of the time, this room is used for storing farm tools and sundries. 
In Dazhai, the main hall in nine houses of the 10 houses in total is semi-open without front doors, 
while the main hall in all the investigated Yanyuan houses is fully enclosed, all based on the 
original design. Main halls in Dazhai are used more frequently in summer than in Yanyuan houses, 
owing to their semi-openness that induces cool breezes. The openness of Dazhai main halls means 
that they are transitional spaces between inside and out, not only in terms of natural environment 
but also social setting. Wherever the semi-open space provides a cool breeze, it becomes a place for 
neighbours to gather. Residents like to visit one another in this area. It becomes an important place 
for gathering family members and welcoming guests during summer. The following statement 
explaining the importance of the main hall suggests the idea of comfort becoming attached to this 
space. In DZ-9, a ceiling fan have been installed in the main hall, and one interviewee said,  
The breeze here is delightful and I like doing housework or sitting here for cool with the door 
open. It is bright and cool. We have dinners here as well. Except for farming work time, I spend 
most of days in this place. My neighbours come to visit and talk when they pass by. 
Chairs and a table placed in this room for meeting visitors were commonly seen in the fieldtrip in 
summer. But this space is seldom used in winter in Dazhai due to its coldness. 
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However, in Yanyuan, the main hall is not frequently used by the interviewed residents even in 
summer. The author also noticed muddy smell when entering into these rooms in 13 investigated 
houses, since the doors were usually kept closed. The interviewee in YY-5, explained that they used 
the main hall due to the author‘s presence, because this room was spacious and bright to have 
dinners and to allow the author to work and prepare for the fieldwork. In YY-11, this room is used 
as a dining room. Another function observed by the author in YY-3, YY-5 and YY-14 is preparing 
fodders, where vegetables is chopped and then mixed with grains. Other uses of main hall involves 
like access to attic storage. Summarily, compared to the semi-enclosed main hall in Dazhai, the 
investigated main halls in Yanyuan are less frequently used in summer days and less linked to their 
social and environmental settings. 
8.6.2 Main bedroom and Secondary bedrooms 
In both villages, the main bedrooms are occupied by regular residents, and these are located in the 
main body in all plan types. Their usage patterns are different in the two villages. As described in 
subsection 5.7, the bedrooms are an unimportant space due to low daytime usage, and this is the 
case in the investigated houses of Dazhai; in Yanyuan, the introduction of television has increased 
the daily usage of bedrooms. Eight houses in Dazhai have changed one of their front rooms into a 
living room, with the rear rooms used as bedrooms. Main bedrooms are generally dark, with 
curtains closed during the day when the author visited. That is largely because the rooms are rarely 
used in the day and occupants do not mind the darkness. They are used only for sleeping at night or 
noon, while during the day, long hours are spent in the front part of the house, doing housework in 
the kitchen or watching TV in the living room. In Yanyuan, 14 houses have one television placed in 
the main bedroom. During the idle times of day, the occupants also watch TV and meet with 
visitors in the bedrooms, as mentioned by 12 interviewees. The interviewee from YY-12 illustrated 
the change of usage pattern with the introduction of television: 
We stay longer in this bedroom with television. We used to stay mainly in the kitchen in the 
daytime because it was cooler in summer and warmer in winter with the fireplace, and this room 
was used at night. We sealed the window lattice and the rear door of this room to keep insects out 
and keep warm. But now, we spend longer time in this room watching TV, and that‘s the reason 
we place a fire box and a portable fan to make the room more comfortable. I feel it is a bit dark in 
the day and then the front door was open for natural light and I made an opening on the gable wall. 
The above remark shows that accompanying with the change in usage pattern, the residents 
perceptions of the thermal comfort in the bedrooms have changed accordingly, which may require 
improvement of the rooms to suit their current needs. This can also be seen from the added 
wallpaper and lining that is used to keep rooms clean and airtight in both villages. In some houses, 
instead of the traditional canopy beds used to keep out mosquitos, residents started to use mosquito 
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coil incense. In addition, modern-styled furniture is often found in the bedrooms—factory-produced 
and used in place of old-fashioned timber furniture made by local craftsman has appeared in these 
traditional houses, showing the important role the bedrooms play. Purchasing modern furniture 
becomes easier and convenient nowadays due to the improved transportation methods, while 
ordering hand-made furniture is more expensive due to the declining number of traditional 
carpenters. The improvements to the main bedrooms indicate the occupant‘s regular use of this 
room, their desire to upgrade the level of comfort, and also display their increasing standard of 
living. 
Nearly half the interviewees report that most of their secondary bedrooms are used by occasional 
residents when they return home, and therefore many rooms are not in use until these residents 
come back. Bedroom activities are very similar in all house types—for sleeping when the 
occasional residents return, or for storage when they are absent. Some bedrooms have been 
refurnished as living rooms (see figures 7.3, 7.23 and 7.27) or are deployed for storage owing to 
their low usage as sleeping rooms (see figures 7.67 and 7.79). The secondary bedrooms, as 
observed by author, are not as well maintained as the main bedrooms. Compared to the main 
bedrooms, secondary bedrooms are left unused or in poor conditions.  
8.6.3 Kitchen 
The two primary functions of the kitchen mentioned by interviewees are for cooking and eating 
meals, and preparing fodder for poultry and livestock has been seen by author during the fieldtrip. 
Two or three pots are set on top of each cooking stove, one of which is used to cook fodder for 
animals. Interviewees also point out that having at least two doors in the kitchen is important—one 
accessing animal areas is used to feed animals and the other for residents. Unlike the single function 
of the urban kitchen for cooking, with the dining room used separately for eating dinners, the 
kitchens in the investigated houses were multifunctional. During daytime, the kitchen is regularly 
used for housework in Yanyuan. Visitors are welcomed here while residents continue with their 
housework. This room is especially preferred to stay during winter days because of open fireplaces 
that provide warmth from cooking and boiling water. Some Yanyuan interviews take place in 
kitchens that locate typically within one corner of the traditional house, such as YY-3 and YY-9 
(see figures 7.51 and 7.76)—this is where occupants met people when they are busy with their 
housework. While in Dazhai, open fireplaces have been removed and most houses have added a 
concrete block/brick kitchen as discussed in Section 8.3, which reduces the kitchens‘ importance as 
a meeting area in the investigated Dazhai houses. All the Dazhai interviews took place in living 
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rooms or bedrooms in the original timber parts of the houses. However, when a modern external 
kitchen addition replaces the traditional internal kitchen, this space loses its role as a meeting place. 
This is primarily linked to the changed circulation pattern and heating methods used in this room.  
8.6.4 Store spaces 
Only four of the inspected houses have a designated storeroom (see figures 7.68d and 7.80b), and in 
the rest houses, different items are stored in different places. The attic is most often mentioned as a 
storage space for farming tools and grains—it is noted by 11 interviewees—because its good 
ventilation could dry grains and protect them from rain. Firewood, an important fuel for everyday 
life, takes up plenty of storage space at the rear of houses, beside them or under them, see Figure 
7.96e. Some of the inspected houses have separate sheds nearby for storing farming tools and 
firewood, such as YY-8. Farm tools are always left on the veranda, in the main hall or other spare 
rooms, see Figures 7.96a and 7.100a.  
8.6.5 Toilet 
The 25 houses all have at least one external toilet/latrine, located separately from the main houses 
and accessible from outside; DZ-10 is the only house having an internal toilet built in the concrete 
block part. The traditional latrine is still the mostly used type of toilet in 18 out of the 25 
investigated houses. It is quite crude, with a simple square or rectangular pitch varying in size, 
generally 1.5 metres by 1.5 metres. Human excrete and leftovers are thrown into the pitch, which 
has no cover and is dug irregularly for farmland fertiliser. This simple method of waste disposal is 
unhygienic and leads to a bad manure smell and insects. Although an upgrade of timber claddings 
into concrete block/ brick has taken place widely in latrines, the method of excrete disposal has only 
been improved in seven houses. One of the seven houses has installed a biogas digester system, and 
the other six have either a septic tank or a composting toilet. 
There are mainly two locations of added toilet/ latrines. The first type is new concrete/brick 
additions have been located on the short side of the traditional house, utilising the existing timber 
end wall as the fourth side, see figures 7.40d and 7.92c. This technique inevitably results in 
detailing challenges such as leaks, gaps and drafts between the two structures. The second type is a 
separate structure near the traditional house, as shown in figures 7.84e and 7.72e. In some L shaped 
houses, such as YY-3, portions of the open understory space have been infilled with a partial-height 
concrete block wall around, which provides privacy and ventilation, as the pig latrine, see Figure 
7.52e.   
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Residents who still use traditional latrines want modern concrete toilets, but these are often not 
feasible due to limited household budgets and the difficulties of transporting materials, since some 
houses are not accessible by driveway in Yanyuan. 
8.6.6 Courtyard 
The courtyard forms the main entrances to the houses, and it is used for different activities. 
According to the author‘s observation during the fieldtrip, home production is an important part of 
rural residents‘ lives—vegetable plantation, and poultry and livestock feeding all take place in yards. 
The courtyard is used for planting vegetable and flowers to beautify the streetscape. Most 
courtyards are paved with concrete to dry grains and other agricultural products in the sun today. 
The interviewee in YY-1 stated, ‗it is very handy to raise free-range chickens around the house, and 
we don‘t even have an enclosure.‘ Also, the courtyard also makes perfect playgrounds for 
children—they could play by themselves while being supervised by adults. Houses on the ground 
floor are exposed to movement around their exterior and children playing. The interviewee from 
YY-5 said, ‗the child is safe to play in the courtyard by himself, and we can hear him when doing 
housework in the house.‘ Occupants enjoyed staying outside, where they performed activities such 
as housework, sitting idly, having dinner and chatting with other family members or passing 
neighbours. The author saw occupants did washing in their courtyards, where the residents pound 
dirty laundry as talking with the neighbours passing by in the fieldtrip, see FIGURE 8.8. In summer, 
occupants often stay in their courtyards during the evenings, since it is light enough at night to have 
dinner outside.  
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FIGURE 8.8 A couple was doing washing in the veranda in Dazhai. 
Source: Author, 2013. 
The most common use of the veranda is to hang laundry to dry in the sun and to protect it from rain. 
Farm work tools are also placed there to keep them dry. Washing machines are seen placed on the 
veranda; for example, two washing machines are observed in DZ-6 (see FIGURE 7.22) to drain 
wastewater from the machines directly to the open drain in the courtyard. In YY-15, the first-floor 
veranda is used for outdoor sleeping. 
8.6.7 The space under the raised platform 
The space under the raised platform only exists in the L-shaped houses under the platform of the 
perpendicular wing. Most inspected houses do not have this space. In some of those that does, it has 
been modified as a storeroom or a bedroom for aged people and is enclosed with fences or wood 
slabs. Some pigpens and toilets are placed in this space. 
 Energy and appliances 8.7
The quantity and usage of domestic appliances also influence overall housing sustainability. In the 
investigated houses, electricity and fuel are two major energy sources. Electricity is used for 
entertaining, cooling, lighting, cooking, storing food and heating, while biomass fuels are mainly 
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used for ‗heating, cooking, boiling water and preparing animal feed.‘11 For this research, appliances
were subdivided into four categories—cooling and heating, entertaining, lighting and supporting 
housework. Common appliances found during the fieldtrip include washing machines, refrigerators, 
bulbs, cooking equipment, fans and heaters. This section examines the average number and usage of 
these appliances in the occupant‘s everyday life.  
8.7.1 Cooling and heating appliances 
The most common types of cooling appliance in the investigated houses are pedestal fans and table 
fans, because they are easily moved; only one ceiling fan is seen, in DZ-10. Each investigated house 
owns at least one portable fan for physical comfort, and more than half have two or more fans. Most 
interviewees comment that they use electric fans mainly at midday in July and August, and this 
usage is well captured in this response from a YY-8 resident: 
We use the electric fans in hot summer, when we have lunch, watch TV, or take a nap during the 
midday—the indoor temperature rises. At this time, it is hot outside and we usually stay in the 
house. But we seldom use the fans at night, when it is pretty cool or even cold sometimes. Before 
the advent of electric fans, we opened the rears doors when we stayed inside. But now, the doors 
are seldom used because we want to keep insects and mice out.  
This quotation also indicates that the tarpaulin glazing on the lattice or curtains in the bedrooms 
obstruct cross-ventilation, which increases the hours that electric fans are on inside houses. There is 
no statistical number of usage hours per annum, since the interviewees could not specify their exact 
hours of usage. The interviewee from YY-4 holds a different opinion of electric fan usage, saying, 
‗I feel my house is very cool even in hot summer due to trees behind my houses. I don‘t use the 
electric fans even though I have two. The fans are used when my children or my grandchildren are 
coming back, because their bedrooms located in the additional wing are hotter.‘ No air conditioners 
are seen in any of the houses due to their high usage costs.  
Heating boxes are used for active heating during winter in all the houses, since the weather is very 
cold in SECQ, particularly on snowy days. They are usually made of timber, with fire in a metal 
bowl or an electric heater at their bottom, and people sit along the edges with their legs around the 
fire (see FIGURE 8.9). The number of snowy days varies each year, as remarked by the 
interviewees. The residents have to use a heating box on when they are not occupied with 
housework and sitting idly, according to the interviewee in DZ-1: 
Kao huo (having a heating box on) is a must in winter, because it is very cold when we are sitting 
there watching TV or chatting without doing activities. I need it immediately after my waking up 
11 Luc Christiaensen and Rasmus Heltberg, Greening China's Rural Energy: New Insights on the Potential of Smallholder Biogas, 
vol. 6102 (Washington DC: World Bank, 2012), 8. 
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in the morning all day until I go to bed, and it is left on unless I collect firewood or work in fields. 
It is particular useful during the Chinese New Year when I spend most of the time staying with 
other family members. We sit together in the box to keep warmth and we usually have a quilt 
cover on our knees to trap the heat …We use an electric heating box because it is safe and clean, 
and we don‘t bother to clean the ashes and worry about fire safety. 
This clearly indicates how the heating boxes are used in winter. Heating boxes use energy either 
from burning firewood or electricity. In Dazhai, electric heating boxes have been introduced in 
recent years to replace some of the wood-burning ones and traditional fireplaces (17 electric heating 
boxes and 10 firewood-burning heating boxes are found in the investigation), which actually shows 
residents‘ increased awareness of different heating methods and ability to afford changing their 
reliance on solid fuels. The open fire pit—Huo pu—is strongly related to the traditional culture of 
the Tujia people, as discussed in Chapter 5, but its significance has declined due to the introduction 
of electricity and stoves—these are much cleaner and more energy-efficient ways of cooking and 
heating. In Yanyuan, fireplaces in kitchens are still used to boil water and keep the rooms warm in 
winter, and firewood-burning heating boxes are used in other rooms. In Yanyuan, firewood and 
crop residues are used as primary fuel to keep warmth, because the residents do not want to pay 
higher electricity bills. Biomass is abundant and freely accessible from local environment, but 
contributes to carbon dioxide emissions. 
FIGURE 8.9 The use of the firewood-burning heating box in winter 
Source: Lin Qin, Tujia Architecture, 16. 
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8.7.2 Entertaining appliances 
Television has become an important form of entertainment in 24 of the investigated houses as 
discussed in section 8.4, and three better-off houses have more than one television. The number of 
televisions (which are always accompanied by video players) per household is around one per house. 
Watching television has become a joint family activity.  A computer in DZ-1 and DZ-6 each is used 
the two houses, and they have internet connection. But the cost of computer and internet is not 
affordable by most villagers.  
8.7.3 Lighting appliances 
Incandescent bulbs are the most commonly used type of lighting, while comparatively fewer 
energy-efficient bulbs are used. The energy consumption for lighting could potentially be reduced if 
more energy-efficient bulbs replacing the incandescent bulbs in use. Three better-off houses have 
heating lamps, see DZ-5 and DZ-10.  
8.7.4 Supporting housework appliances 
Stoves burning firewood or crop residues in kitchens are major cooking appliances in all 
investigated houses. In addition, modern cookware, such as electric rice cookers, pressure pots and 
water dispensers, has been introduced in the last 10 years, which has proved convenient and time 
saving, and shown that overwhelming reliance on fuels has declined. In Dazhai, all stoves are 
connected to a brick chimney (see FIGURE 7.11), while half the stoves in Yanyuan are not. In both 
villages, occupants have started to use liquefied petroleum gas and electric cookware—24 houses 
had a rice cooker because rice is a dietary staple, and a pressure cooker is found in six investigated 
houses each. Using the cooking stove is a culturally acceptable way of cooking that meets 
household preferences for food taste, as illustrated by an interviewee from YY-13: 
The food cooked by firewood stoves tastes better than food cooked by the electric appliances, and 
it is cheaper to use firewood and other biomass fuels. My son and his family like the food as well, 
and they have few chances to taste stove-cooked food living in cities. Also, the stove is needed to 
cook fodder.  
This quotation indicates that firewood stove use is linked to patterns of living in rural villages, both 
culturally and economically, although modern alternatives have also been introduced to these 
households. 
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Refrigerators were used to preserve food in five houses in Dazhai and eight houses in Yanyuan, and 
this has changed the traditional way of preserving food—there is now greater reliance on electricity. 
All refrigerators were in the living rooms of the investigated houses in Dazhai to be away from 
kitchen smoke and exhaust, while most refrigerators were in kitchens for easy use in Yanyuan. 
Salting and smoking were the most common ways of preserving pork before the introduction of 
refrigerators. Most households butcher pigs once a year just before Chinese New Year. Part of the 
meat was served at feasts during the festival and the rest preserved by salting and smoking. In 
Dazhai, smoked meat is rarely seen, while in Yanyuan it is common hung above the open fire pits. 
The interviewee from DZ-3 described the use of refrigerator as: 
That changed our lifestyle: we can store meat easily. In the past, we can only buy a small amount 
of meat and had it boiled with salt immediately in order to preserve it for other meals. This was 
because meat goes bad easily and smoked. We can now buy more meat. There were households 
that could not afford a refrigerator and the electricity bills. 
Households without a refrigerator still have to preserve meat in the traditional way, but the ease of 
buying it in the township increases the frequency of their meat eating. Refrigerators are connected 
to a power supply for 24 hours a day. 
Six washing machines belonging to five household are seen in the investigated houses in Dazhai, 
but there are none in Yanyuan. Figure 7.28 shows the drain hoses of DZ-6 is simply placed on the 
courtyard ground or the open drain. These houses having washing machines do not use the washing 
machine very frequently—generally only for large items of clothing or sheets. Other households 
that could not afford a washing machine perform hand washing.  
All the houses are connected to a water supply from the mountain, and therefore the running water 
has inadequate pressure. External taps are used and water is not supplied inside the houses. There is 
no drainage disposal or grey water. Flushing systems are installed in some toilets, such as DZ-5 and 
YY-1, but they do not use the flushing toilets in order to save water in the houses. In addition, 
liquid gas heaters are used in the bathrooms of two houses. Other households could not afford a 
bathroom. Hot water for baths is boiled using a cooking fire. 
Summarily, these new appliances not only help provide ease and convenience but also make the 
houses appear modern. 
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 Thermal comfort results and analysis 8.8
This section analyses the occupants‘ perception of thermal comfort in the investigated houses and 
specifies the different perceptions related to variations between houses. It examines the perception 
of temperature, air quality, lighting and noise in different rooms based on both observations and 
quotations from previous sections. Subjective responses on the overall thermal performance and 
various thermal comfort parameters were obtained via the questionnaire, which asked interviewees 
to rate the comfort of their entire house and each room on a scale from ‗very unsatisfactory‘ (vu) to 
‗very satisfactory‘ (vs) in both winter and summer.  
8.8.1 Temperature 
In winter, the indoor temperature in an entire house is mostly identified as cold by 15 interviewees, 
and the diurnal variation is recognised as ‗varying slightly‘ by 15 interviewees. In terms of different 
rooms, more interviewees rate the temperature of main bedrooms positively (satisfactory 9; neutral 
8; unsatisfactory 8), in which the eight neutral responses show one third of people are reasonably 
happy with the temperature. This is worse for secondary bedrooms (s=6; n=4; u=13) and is 
particularly negative regarding toilets (s=1; n=2; u=16; vu=6), the main hall (n=6; u=9)
12
 and
kitchens (s=5; n=5; u=15). 
These relatively higher levels of dissatisfaction are attributed to the fact that the timber cladding 
without insulation is insufficient to withstand cold temperatures in winter. The interviewees said 
they mostly felt cold at morning and night when the early morning fog blocks the sun. Although the 
houses are warmed by the sun at noon, passive heat from the sun is not enough, and they still need 
active heat from fire boxes. A house‘s orientation is an important factor that affects its thermal 
performance, but responses from interviewees do not seem to show a strong link between indoor 
temperature and house orientation. Houses of different plan types or orientations all show the same 
problems. This is possibly because the orientation benefits are overwhelmed by other factors that 
have bigger impacts, for example, little insulation of the external walls, the materiality of the walls 
and leaks. The heat losses related to the thickness, low thermal mass and poor air tightness of the 
walls are prevalent compared with the solar gains. At night, people‘s metabolisms drops when they 
stop working and sit quietly watching TV and also the weather is cold at night, making them feel 
cold.  
12 The results for main hall performance in Dazhai houses have been ruled out because these areas were not enclosed spaces, and 
were too cold for residents to stay for long during winter. 
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Active heating and airtightness are another two factors that affect interviewees‘ perceptions in 
winter. The results identify main bedrooms as the most satisfactory rooms, largely because the 
added ceilings and tarpaulin lining and glazing on the windows and walls (for example, figures 7.3 
and 7.4) make them more airtight than other rooms, and they have active heating when needed. In 
most houses, the rear doors in the main bedrooms are closed and never used, and some are 
blocked off with furniture to reduce air leakage (see figures 7.43a and 7.71b). This is particular 
the case in kitchens; the catalogue developed in Chapter 7 shows that gap between walls and roof 
at a high level was commonly seen in the investigated houses, together with high room height 
(see figures 7.95a and 7.83a), make kitchens extremely cold in winter. Main halls are not 
frequently used by the interviewees during that season—only for storage, worship and 
entertaining visitors. 
The poor performance of external toilets or latrines is linked to their inferior construction quality. 
Eleven traditional latrines are not fully enclosed, partially exposed to open air (see figures 7.87d 
and 7.51e), and therefore the indoor temperature is similar to the outdoor temperature. 
Interviewees‘ high dissatisfaction levels show that modifying a simple shack into a concrete block 
toilet has not improved its thermal performance. The interviewee from YY-8 reported that ‗the new 
toilet is very cold compared to the wood house in winter and very hot in summer since it is not 
well insulated. It has caused the foundation to sink because of the heavy weight of the concrete.‘ 
For the same reason, the added concrete block kitchens also perform poorly in relation to thermal 
comfort. In addition, seven interviewees relate the gap between the ceiling and walls to cold 
temperatures (see figures 7.19c and 7.51c). Five interviewees also mention that at least one out of 
two or more doors are kept open for natural light, which makes the overall thermal performance of 
kitchens poor. The five ‗satisfactory‘ ratings are given by interviewees in Yanyuan, who link their 
positive feedback to fireplaces for keeping warm and burning hot water in kitchens. 
In summer, the indoor temperature in the investigated houses (vh=5; h=12; n=8) is generally 
identified as hot. Twenty-three interviewees chose ‗varies diurnally‘, meaning that they experience 
cool mornings and nights but hot noons and afternoons. In summer, the indoor temperature of the 
main halls (s=17; n=5; u=3) is the most satisfactory of all the rooms, whereas other rooms are rated 
quite negatively, including kitchens (s=3; n=2; u=17), main bedrooms (s=5; n=2; u=17), toilets (s=5; 
n=2; u=19) and secondary bedrooms (s=7; n=4; u=13). The limited thermal performance of the 
timber cladding is undoubtedly the key reason for the hot indoor temperatures, as discussed earlier. 
The microclimate, particularly the immediate vegetation and watercourses around the houses, 
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significantly affects indoor environments. Eight interviewees in both villages who feel that the 
temperature is comfortable linked this to the cool breezes from nearby forests (for example, YY-4 
and YY-8) and watercourse (YY-3). Furthermore, there is a lack of cross-ventilation in most 
rooms except for main halls and kitchens, because the windows are glazed with tarpaulin or cloth 
and doorways are blocked to keep insects out, particularly in bedrooms (see figures 7.63b and 
7.67d). In a subtropical climate, ventilation plays an important role in indoor thermal comfort. 
The subjective responses on summer temperatures suggest that main halls are very satisfactory, 
since their large open areas and high ceiling height induces cool breezes. Orientation is 
reported as an important heat-generating factor in DZ-5 and YY-7. The high level of 
dissatisfaction with kitchens in summer is linked to the heat from cooking that burns firewood. 
The toilet is rated as unsatisfactory due to the inferior thermal insulation capability of the 
cladding, the same as in winter.  
8.8.2 Air quality 
The subjective responses on humidity in winter clearly demonstrate that 18 interviewees believe 
their houses to be dry, while only six identify their houses as humid. Eighteen interviewees identify 
indoor air as fresh or very fresh. In terms of different rooms, toilets (s=5; n=7; u=13) are rated 
negatively, and kitchens (s=12; n=5; us=8) rated slightly better; secondary bedrooms (s=24), main 
halls (s=22) and main bedrooms (s=20) perform well. 
Smoke from burning solid fuels for cooking and heating worsens the houses‘ overall air quality—
this is the reason most frequently given by interviewees. These unsatisfied interviewees are all from 
Yanyuan and they have no kitchen chimneys. Six out of the eight interviewees who are dissatisfied 
with their kitchen air quality refer to the uncontrolled ventilation of the exhaust without a chimney 
(for example, YY-3 and YY-7). According to the author‘s observations, only one kitchen chimney 
is insufficient for venting smoke, because smoke leaking through the fuels-filling opening is not 
properly vented out. However, four interviewees mention that a constant fire in the fireplace 
could expel moisture in kitchens and improve air quality. In Dazhai, most kitchens have been 
modified into external concrete block constructions, and the major problem reported by 
interviewees is humidity related to cladding without proper moisture proofing. The same problem 
is identified with concrete block toilets. Another key issue noted is the unpleasant odour in latrines 
as discussed in Subsection 8.6.5. Together with a bad odour from the crude method of waste 
disposal, it is generally rated as unsatisfactory by interviewees and presents a health hazard.  
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Even though high humidity all year round is evident from climatic data, interviewees‘ responses 
reflect the opposite. This is probably due to fireplaces being used as active heating sources, which 
make indoor environments dry. It also shows that house occupants are attuned to a high humidity 
environment.  
In summer, the humidity of the investigated houses is identified with a higher level of ‗dry‘ (dry 
13; neutral 5;  humid 7) . Seventeen interviewees find the air to be fresh inside their houses, since 
most doors are left open. Toilet air quality (s=7; n=2; u=16) is still rated negatively due to the 
reasons discussed previously, while other rooms are rated more positively, such as main bedrooms 
(vs=4; s=17; u=4), main halls (s=22), and secondary bedrooms (s=21). Kitchen ratings (s=16; n=4; 
us=5) are lower due to smoke, although opened doors improves its air quality compared with that 
found in winter. 
In relation to humidity, different floor types have varied effects on interviewees‘ perceptions. 
Those who rate their houses as ‗humid‘ are from Yanyuan village, and attributed damp to concrete 
or earth floors. The author also noticed a musty smell from fungus and mould inside the houses, 
as well as fungi growing on timber furniture and watermarks from long-term dampness (see 
figures 7.91c and 7.71b). This suggests that the existing concrete floors were insufficient barriers 
to moisture rising from the earth—although an interviewee from YY-8 noticed a significant 
reduction of dampness from the floor and a significant improvement in the overall comfort of her 
bedrooms after she had paved the formerly earth floor of the bedrooms with concrete, but no 
damp-proof membranes under the concrete. 
In Yanyuan, interviewees‘ ratings for the bedrooms are lower compared with those in Dazhai, 
probably because raised wood floors have improved moisture proofing and thus resulting in high 
scores. The interviewees who selected ‗humid‘ are mainly from Yanyuan, where two residents link 
damp conditions to a water body near the houses. In addition, the lack of sufficient natural 
ventilation due to small-size openings in the houses further worsens the humidity. However, eight 
interviewees still identify stuffiness because of the damp from earth floors that is not properly dealt 
with in their houses. Interviewees also mention that spring is the rainy season in this region, in both 
the two villages. In Dazhai, the raised timber floors are identified as playing an important role in 
moderating indoor humidity and air quality. Rooms on these raised timber platforms are strongly 
remarked on for their air quality, solar radiance and natural light. In addition, the cross-ventilation 
is blocked by fixed glazing which also reduced air quality. 
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8.8.3 Lighting 
In winter, interviewees register their perception of overall lighting with higher levels of 
dissatisfaction (s=9; n=2; u=14). Responses to the question of overall natural lighting vary (little 
13; neutral 4; much 8); it is regarded as insufficient by more than half the interviewees. Overall 
artificial lighting receives a positive result (little 8; neutral 17). The responses for separate rooms 
show comparatively higher levels of dissatisfaction, such as for main bedrooms (s=7; n=4; us=14), 
secondary bedrooms (s=7; n=5; us=13), main halls (s=9; n=5; us=10) and kitchens (s=8; us=11).  
Orientation is a key reason for this dissatisfaction. Natural lighting is insufficient, particularly on 
winter afternoons, as mentioned by interviewees living in houses orienting north or east (for 
example, DZ-5, DZ-6 and DZ-10). Opaque glazing material further worsens these conditions (see 
figures 7.59b and 7.71b). The interviewee from YY-4 relates his dissatisfaction to small window 
size, which means that not enough sunshine reaches the rooms—this is consistent with the author‘s 
observations. There are cloudy days in winter when natural lighting is weaker. In Dazhai, some 
interviewees note that replaced window lattice in some houses (such as DZ-4 and DZ-1) improves 
natural lighting, but interviewees who identify a lot of light said they felt a glare at noon, while 
at other times of the day they felt that natural lighting is insufficient—wide eaves are not enough 
to shade the windows. Some Dazhai interviewees link the orientation secondary bedrooms to 
their location at the rear of house (see figures 7.23b and 7.31d). Incandescent bulbs are not 
considered bright enough without any light dispenser. 
In summer, interviewees‘ perceptions of overall lighting lead to higher satisfaction levels (s=13; 
n=5; us=7). The results for natural lighting (little 4; neutral 19; much 2) and artificial lighting 
(n=23; m=2) reveal that interviewees are generally pleased with both. The overall lighting results 
for separate rooms indicate interviewees‘ satisfaction levels as follows: toilets (s=15; n=5; us=5), 
main bedrooms (s=13; n=5; us=7), secondary bedrooms (s=17; n=4; us=4) and kitchens (s=14; n=6; 
us=5). 
Using open doors as a main lighting source significantly improves interviewees‘ perceptions. 
However, the author observes that natural lighting in most rooms is low, even on sunny summer 
days, because the windows and curtains are closed (and for reasons previously discussed—see 
figures 7.31b and 7.7c). The interviewees claim that they are used to dark rooms and that their 
daytime lighting requirements are low when they are busy with farm work outside. Light-coloured 
lining and paper is now used on interior walls to improve their reflective capability. 
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8.8.4 Noise 
There are not huge seasonal differences in noises in the houses, and the responses regarding this 
issue are very good (winter: vs=8; s=15; us=2; summer: vs=22; n=1; us=3). All rooms are rated 
highly, albeit the thin timber used for both internal and external walls. The villages have few cars 
travelling through them and little industry-related noise, which lead to positive ratings for noise, 
although the houses do not have sound insulation and single-layered timber cladding offers poor 
sound insulation. The interviewees proudly state that they are never bothered by traffic noise and 
enjoy the natural sound of birds, frogs or their neighbours. The interviewee from DZ-1 said, ‗I can 
hear the television from my neighbours but never think of being bothered. I can smell when 
they are cooking. This is a beautiful thing to enjoy in the countryside.‘ As for indoor noise, three 
interviewees altogether from the two villages identify ‗much‘ noise and three others ‗little‘ noise. 
They explain that noises come from other family members when most of the family is living at 
home and makes a full house, such as during Chinese New Year; they are not bothered by other 
people‘s talking.  
 Discussion 8.9
This chapter has critically examined the residents‘ perceptions and experience of living in the 
Diaojiaolou houses using qualitative analysis of case studies in Dazhai village and Yanyuan 
village. The empirical data collected through observation and interview in the fieldtrip that reveals 
occupant attitudes and perceptions within the context are more useful than purely scientific data of 
thermal performance. The link between past and present has established an understanding of 
vernacular house within existing conditions, and that also retains the intrinsic qualities of 
traditional houses. This offers an opportunity to speculate the possible integration of new SECQ 
vernacular values into the contemporary practice happening in the villages that rooted in local 
traditions and contemporary thinking. 
Although the Diaojiaolou houses have developed adaptions to local geographic, regional climatic 
and other determinant forces, the sustainable contention of Diaojiaolou houses is not fully 
supported by the results of the investigation detailed in this chapter. Even though most interviewees 
are satisfied with their traditional houses overall and report thermal comfort as one of the reasons 
for their satisfaction, the survey results about thermal comfort seem to show the opposite. There 
are three main reasons for these confusing survey results. 
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Firstly, some of the problems with traditional Diaojiaolou house revealed by the fieldwork relate to 
rural poverty and limited public facilities. These problems also exist for recently built modern 
houses due to the gaps in services and infrastructure between urban and rural regions. For example, 
a simple sewage system, general waste disposal and running water system are lacking in the two 
investigated villages and other villages nearby because of limited financial support from the 
local government. Therefore, rural houses, regardless of their style or individual merits, cannot 
fully meet urban housing standards. These issues are hard to be addressed by the villagers at house 
level, and they need to be placed in village level with the support from governments and other 
parties. 
Secondly, many of the problems with thermal performance in traditional houses are partly due to 
modifications, lack of maintenance and occupants‘ behaviour. For example, missing ceiling 
panels above attic spaces, kitchens and other rooms were commonly observed during the fieldtrip. 
In addition, occupants complained about limited cross-ventilation, but the main cause of this—as 
observed by the author—was that windows had been sealed shut with paper or cloth to block out 
wind. Only simple window modifications would solve this issue, which was not completely due to 
house design. These issues are easily fixed but have significantly impact the rooms‘ thermal 
comfort, but have been neglected by occupants, which has caused the issues. 
Thirdly, traditional Diaojiaolou houses have issues that affect living comfort, such as lack of 
cleanliness from dirt floors, insulation problems, vermin, dampness and fuel usage problems, as 
described in previous subsections. It is important to propose responses and solutions to these 
concerns, including repair, alterations, rebuilding or new design. 
The evolution of the contemporary houses reviewed in this chapter calls for the integration of new 
components to augment traditional features. Despite radical changes in terms of materials and 
appearance, most houses still embody historical local customs through their morphological 
configuration of traditional spatial forms and living activities. Some contemporary houses have 
eliminated traditional characteristics, thus losing the intrinsic quality of past houses, which 
interviewees stated as important to them. This has also changed the rural landscape and settlement 
pattern. 
Modifying existing traditional houses also reflects occupants‘ attempts to retain cultural 
significance and ways of living in the fast-changing context of their locality. For example, where 
kitchens had been modified or new physical structures added, residents still kept their fire-
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burning stoves even though new cooking appliances had been introduced. This is associated with 
the continuity of social norms and customs, as well as symbols of social integration attached to 
these spaces by their occupants. 
Various aspects of the occupants‘ traditional lifestyles have been altered as result of modernity, 
from the presence of more electric household items to seasonal occupation by a changing 
demographic. Whereas occupants previously relied on agricultural sustenance, in their current 
context, they have changed various aspects of their traditional lifestyles, such as community 
participation and their relationship with the natural environment. Occupants‘ personal 
experiences of visiting, living and working in other places, particularly urban areas, are a force 
for physical and cultural changes. Modernity and changing attitudes must integrate with valued 
rural ways of life, especially for older people who remain permanent residents of villages. 
Based on the contextualised findings in this chapter, not preservation through controlled 
change rather than maintenance of existing physical states is recommended to improve and retain 
existing traditional houses. In terms of sustaining vernacular houses in light of modernity‘s 
influences and villagers‘ changing needs, detailed recommendations for future design are 
proposed in the next chapter. These recommendations retain the principles of passive design 
strategies and responsiveness to local climate, and incorporate additional considerations that 
address local residents‘ evolving requirements, such as active heating, insulation in winter, 
improved hygiene and damp resistance. 
As discussed in subsection 1.5, unlike ideas of preservation and conservation, cultural 
sustainability allows for change. This approach requires practices and critical thoughts that develop, 
renew and maintain local cultures in modern development. Rethinking the philosophy behind 
traditional settlements, understanding how to achieve a more ecologically integrated form of 
settlement and way of living and developing and reintegrating traditional materials and 
techniques to preserve local character is essential for future practice. 
As defined in section 3.2, sustainability is a balanced status of the four aspects, and therefore it is 
not only thermal performance that is important, but also social traditions matter. For example, 
kitchen wood stoves and the semi-opened space of main halls are indispensable elements that 
people feel belonged to and keep people happy to be in their village. 
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In summary, this chapter discusses the physical attributes, performance and usage patterns of 
traditional settlements and their houses. It has developed a clear framework for future design 
and policy. Further guidelines and recommendations are proposed in Chapter 9. 
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Chapter 9: Framework Development and Recommendations for 
Sustaining Traditional Villages in SECQ 
 Introduction 9.1
The thesis has aimed to understand, promote the conservation of and analyse how to improve 
existing Tujia Diaojiaolou housing in remote SECQ villages within their changing contemporary 
context. The main findings of its research are restated here for the purposes of developing 
recommendations for sustaining traditional SECQ houses and villages.  
Firstly, it was found that the various national and regional programs and policies launched in rural 
villages in China and SECQ tend to be fragmented and lack coordination, including the Chinese 
Government‘s national inventory of traditional villages, the New Socialist Countryside program and 
the sustainable rural development discussed in Chapter 2. Although these programs have different 
emphases, they also overlap and embrace a set of shared targets, such as conserving vernacular and 
historic buildings, preserving local culture and lifestyles, improving living standards and rural 
residents‘ wellbeing, enhancing the natural and social environments of rural communities, 
promoting sustainable housing and reducing pollution and emissions. All these targets align with 
the four aspects of sustainability: environmental, economic, social and cultural. They can thus be 
coordinated under the ultimate goal of sustainably developing existing villages. In addition, as 
discussed in section 1.1, in the recently launched inventory program of traditional rural villages, the 
national ministries and the State Administration of Cultural Heritage have not enacted national 
legislation and regulations to guide and monitor the local (or village) conservation and management 
in their villages. This is a major issue that must be addressed via cross-sectoral coordination of 
relevant departments to bridge the segmentation between different ongoing projects in these 
villages—these departments include the Ministry of Agriculture, MOHURD, the Ministry of 
Finance, the Ministry of Forestry and the State Administration of Cultural Heritage. In addition, 
conversations between different levels of governments are needed to enforce existing and new 
legislations and regulations. This thesis documents the existing houses in section 7.2 as a basis for 
the government to achieve their ambitions by supporting their transition into implementation. 
Secondly, an evaluation of existing Chinese policies and standards of sustainable development and 
sustainable housing, discussed in Chapter 3, confirms that these policies are largely inadequate for 
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assisting designers, local governments or rural villagers in dealing with the complexity and value 
conflict of sustainable issues and design decision-making related to housing in rural SECQ. 
Therefore, it is necessary to develop a comprehensive framework for sustainable housing that 
integrates the desired targets and considers the specific circumstances of traditional villages. 
Moreover, an examination of vernacular architecture theory and sustainable housing theory in 
Chapter 4 substantiates the links between vernacular housing and sustainability. However, further 
research into the sustainability of vernacular architecture is needed regarding the new challenges 
and requirements of moving towards a more global and sustainable future, instead of making a 
generalised and romanticised hypothesis that views vernacular architecture as a sustainable 
contemporary exemplar. A critical view of vernacular architecture based on an understanding of 
rapid changes in a contemporary context is thus established in this thesis.  
This research shows that the Tujia Diaojiaolou houses and settlements have changed constantly 
responding to dynamic socioeconomic, cultural and environmental influences. The documentation 
and analysis contradicts prevailing arguments that vernacular architecture is an ideal response to 
local climate, geography and social norms, finding instead that its performance fails to achieve 
thermal comfort, but is valued highly for other reasons, including cultural and social settings. The 
analysis in Chapters 7 and 8 clearly show that there are adaptations of the vernacular houses due to 
the socio-cultural changes in the villages, which means rural resident‘s values have changed— that 
they have contact with cities, and that they want indoor bathrooms and sanitary conditions. Instead 
of urban bias, the author interprets certain practices as speaking of certain socio-economic reality in 
the villages and houses. A synthesised structure of recommendations is needed to inform the 
development of traditional villages in SECQ. In addition, considering the economic conditions of 
the investigate villages, the recommendations produced is based on priorities on what could be 
achieved within the village in terms of los-cost, ease of implementation, and locally production. 
The aim of this chapter is to describe a new policy and conservation framework and give 
recommendations that address the major issues recognised in the existing villages and propose 
strategies for preserving, maintaining and improving vernacular housing and villages in SECQ. It 
also places additional emphasis on the urgency of sustainable development action in SECQ villages. 
This synthesis chapter consists of two parts: it first introduces a multiple-dimension framework of 
strategies for sustainable housing drawn from previous chapters, and then integrates the analysis 
from previous sections and proposes recommendations for sustaining villages in rural SECQ.  
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 Framework for village development in SECQ 9.2
This strategy framework presents a comprehensive picture of sustainable housing in the two studied 
traditional villages; this can potentially be extended to other similar villages in SECQ. It provides 
strategies for conserving and rehabilitating existing Tujia Diaojiaolou houses across SECQ. 
According to sections 1.1 and 3.6, existing building standards for sustainable houses in China focus 
on new houses built in urban areas. There is no standard to evaluate or improve the sustainability of 
existing rural houses.  
This framework adopts the basic structure of the national Design Standard of Energy-Efficient 
Rural Residential Building (for new housing) enacted by MOHURD (as shown in TABLE 3.1) and 
embraces its major components. The urban standard (TABLE 3.2) is used as a supplement. The 
consistency of majority components makes this framework easily comparable with existing 
standards, and facilitates understanding and acceptance by local authorities. The framework is 
tailored by the addition of two additional categories: conservation of vernacular housing and 
villages, and energy-efficient design. Additionally, some components more related to new house 
construction are adapted to suit the differences inherent in rehabilitating vernacular houses. For 
example, the national standards discuss the choice of orientation when building a new house, while 
changing the orientation of an existing house is impractical. Additional components have been 
incorporated into the standards based on research findings described in preceding chapters. These 
components are in direct response to the problems identified in Chapter 7 and 8 and address the 
researched houses.  
This framework has drawn as much as possible on the preceding research, and there are two 
challenges to considering the framework as all-encompassing. Firstly, as it is impossible to embody 
all strategies of sustainable housing, there is no doubt that this framework might miss some 
components. To address this limitation, this framework intends flexibility to be one of its central 
characteristics—that is, strategies from this framework can be flexibly tailored by users and applied 
to specific settings in different locations and at different times. The intention is to suit the various 
conditions of SECQ villages, yet this could mean that the framework is not specific enough for 
particular tasks. It has been recognised that there are variations between different villages and 
different houses, and therefore it is impossible to consider all possible variations. In addition, as 
demonstrated in Chapter 4, the nature of vernacular architecture is dynamic—it constantly changes 
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within its own context and place, which means that a continuous monitoring and measuring process 
is needed to ensure long-term success.
 1
Secondly, there seems to be little possibility of fulfilling all the elements in a checklist, since there 
are overlaps or conflicts between these elements—there are numerous ways to be sustainable and 
not all measures are equal and critical. One individual measure might lead to improved performance, 
but might not work when used in combination with other measures.
2
 In order to reduce the conflicts
between strategies, they are prioritised according to villages‘ specific settings. There are three major 
criteria in assigning priority:  
 Restoration with minimised visual impact and removable changes is favoured in order to
keep the historical authenticity of vernacular houses and reduce the risk of irreversible
inappropriate changes. This aligns with cultural sustainability as a priority.
 Local materials and techniques that villagers can easily erect and repair are preferable.
Considering the villages‘ remoteness and low income levels, the strategies must be low cost,
easily operable and easily learned and installed trained techniques. Accessibility and
affordability are practical considerations to make strategies more acceptable to the local
people who do not have specialised knowledge and training, yet are familiar with traditional
techniques.
 Priority is assigned according to the urgency levels of the existing issues and the value of the
improvement. With limited funds, simple, low-cost measures that bring worthwhile savings
and immediate gains in comfort are prioritised.
3
 For example, using higher energy rating
appliances can reduce the energy used in the Diaojiaolou houses in the long term, but
glazing the windows is more feasible and rewarding in terms of energy savings, improving
residents‘ health and achieving cost efficiency.
The proposed framework is presented in TABLE 9.1. 
1 Wandee Pinijvarasin, "Experiences of Well-Being in Thai Vernacular Houses" (PhD Thesis, University of Melbourne, 2004), 247. 
2 Ronald Rovers and Frank Klinckenberg, Sustainable Housing Projects: Implementing a Conceptual Approach (Amsterdam: Techne 
Press, 2008), 9. 
3 Marianne Suhr and Roger Hunt, Old House Eco Handbook: A Practical Guide to Retrofitting for Energy-Efficiency & 
Sustainability (London: Frances Lincoln, 2013), 25. 
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TABLE 9.1 Framework for village development 
Category Priorities Strategies 
Conservation of 
vernacular housing 
and village  
High Conserve physical cultural heritage such as traditional houses and wells. 
High Conserve rural landscapes and natural environment such as rivers, 
mountains, farmland and remnant trees and forests. 
High Reuse and maintain unused houses inside the villages. 
High Protect local crafts and technology. 
High Disseminate knowledge of conserving cultural heritage and culture in 
order to establish villagers‘ awareness of their ethnic culture. 
High Disseminate knowledge and techniques of how to restore and protect the 
villagers‘ houses. 
High Maintain existing social structure and enhance clan-based neighbourhood 
relationships. 
High Ensure the sympathy of new constructions within existing contexts or 
minimise visual impact of new constructions. 
Medium Create job and economic opportunities inside the villages through rural 
tourism, eco-tourism or rural aged care. 
Medium Ensure the cooperation of different stakeholders in village preservation, 
administration, development and sustainable housing. 
Low Create lively streets by supporting traditional activities to achieve cultural 
and social sustainability. 
Architectural 
layout and village 
layout 
High Restore existing houses to improve their physical performance and 
maintain their authenticity. 
High Increase communal services within a reasonable radius, such as 
communal bathrooms and refrigerators. 
High Keep food production, including vegetable gardens, farming and animal 
husbandry. 
High Ensure safety, privacy and fire safety in existing houses. 
Medium Create public recreational spaces and facilities, such as playgrounds for 
local children, sports grounds and facilities for the elderly.  
Medium Enhance facilities and infrastructure, such as waste management systems, 
grey water recycling and outdoor lighting. 
Medium Ensure that houses flexibly change to suit seasonal living patterns by 
using removable partitions or by reusing their attics. 
Low Disseminate knowledge of sustainable living and proper techniques to 
improve houses, such as encouraging villagers to save forests by not using 
firewood as fuel and removing tarpaulin glazing to promote natural 
ventilation. 
Low Improve public transport by increasing buses to the nearby township, 
particularly on marketing days, in order to reduce the use of motorcycles 
and save energy. 
Building envelope 
insulation 
High Incorporate building envelope insulation, which is best made from local 
materials, in order to improve the thermal performance of building 
envelopes, including: 
 External walls
 Doors and windows
 Roofing.
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High Install proper glazing for windows and doors to enhance houses‘ air 
tightness. 
Medium Improve floor performance by adding raised timber floors in habitable 
rooms and laying brick floors in kitchens. 
Energy-efficient 
design and healthy 
housing 
High Upgrade active heating devices and integrated cooking stoves and 
chimneys (fireplace) to reduce exhaust and increase energy efficiency. 
 High Improve air quality and vent kitchen exhausts properly using mechanical 
fans and natural ventilation. 
 High Use traditional passive strategies, such as natural ventilation and passive 
heating and cooling. 
 High Install shading devices such as louvres and curtains, or plant shade trees. 
 Medium Ensure occupants‘ health by hygienically disposing of water and human 
and animal waste. 
Lighting  High Improve natural lighting by glazing doorways as lighting sources. 
 Low Use energy-efficient bulbs. 
Renewable energy, 
water-saving and 
solid waste 
disposal 
 Medium Replace solid fuels with clean energy, such as small-holder biogas at the 
household level, or using solar energy or geothermal energy at the village 
scale. 
 Medium Improve water supply and wastewater discharge. 
Medium Treat wastewater (i.e. grey water) through landscape filtering at the 
household scale to minimise environmental pollution. 
Medium Collect and use rainwater to supplement the use of running water. 
Low Install indoor taps. 
Low Install water-conserving appliances. 
Low Monitor water usage. 
Material-saving 
and material 
resources 
utilisation 
High Use local available materials and easily workable materials. 
High Recycle old building materials. 
High Use materials that have less toxicity, pollution and greenhouse gas 
emissions during extraction, manufacture, transport and use. 
Low Use durable materials and minimise maintenance frequency. 
 Governance and implementation of the recommendation framework 9.3
The strategy framework is designed for the working parties involved in developing the villages to 
ensure its implementation, including multi-levelled governments, village representatives, architects, 
urban planners and non-governmental organisations (NGOs). A more effective and inclusive rural 
governance system that enhances multi-level governance and strengthens cross-sectoral 
coordination is a pre-condition for addressing the development issues in the villages.
4
 The
government, including national, provincial, county and village level administrations, are the main 
governing bodies for the project, providing political support, subsidies and direction.  
4 OECD, OECD Rural Policy Reviews China 2009 (Paris: Organisation for Economic Co-operation and Development, 2009), 138. 
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Professional input from academic and professional institutions, such as universities, urban planning 
institutes and architectural design institutes can address knowledge gaps by providing research-
based technical support and overseeing project implementation. Howard Davis has confirmed that 
the role of the architect is to ‗maintain a sense of respect for the realities of the situation and not 
imagine that what he has to offer is better than what local knowledge offers.‘5 For other SECQ
villages, assessing extant architecture, public spaces, roads, water systems, landscapes and other 
infrastructure should be continued by architecture and planning teams. Professionals in 
anthropology, historic preservation and other social sciences fields should conduct in-depth social 
demographic surveys and documentation of cultural items, focusing on changes in traditional and 
contemporary social structures, community organisations and the state of the traditional crafts and 
practices. By integrating knowledge of both tangible and intangible heritage components, a 
grounded and holistic conservation and development program can be promoted. 
Chinese and international non-profit organisations are invaluable third-party mediators between 
governments and village communities, particularly when dealing with community-based 
conservation decisions and small-scale social development initiatives. There are numerous 
successful cases in China of NGOs playing an important role in the conservation of villages and 
development. For example, the Global Heritage Fund is partnering with UNESCO Beijing to 
promote community and economic development in rural areas of Guizhou through heritage 
conservation within the local ethnic minority communities of Dali and Heshui.
6
 The Beijing Global
Village is collaborating with Xian University of Architecture and Technology to rebuild the 
vernacular village of Daping, Sichuan with a focus on environmental integrity and vernacular 
spirit.
7
 The Nature Conservancy incorporates research into the vernacular architecture of the Lisu
nationality and its conservation in overall environmental conservation in Lijiang, Yunnan.
8
Conserving and developing the villages of SECQ needs to empower and inform local residents, 
since it is a locally based activity with human participants. Village development aims to improve 
living conditions and sustain the vernacular societies and intrinsic values of local people; they are 
the key figures expected to take an active part in preserving their houses, villages and natural 
environment, leading to a sustainable lifestyle and improving rural tourism under governance and 
5 Kingston Wm. Heath, Vernacular Architecture and Regional Design: Cultural Process and Environmental Response (Amsterdam: 
Architectural Press, 2009), 57. 
6 Global Heritage Fund, "The Minority Villages of Guizhou, China," Global Heritage Fund, accessed 23 January 2015, 
http://globalheritagefund.org/what_we_do/overview/current_projects/guizhou_china. 
7 Na Wei and Jiaping Liu, "The Economic Analysis on Eco-Folk House in Mountainous Region Village of West China: Taking the 
Post-Disaster Reconstruction of Daping Village in Sichuan for Example," Huazhong Architecture, no. 5 (2011): 59. 
8 A. S. Dili, M. A. Naseer, and T. Zacharia Varghese, "Thermal Comfort Study of Kerala Traditional Residential Buildings Based on 
Questionnaire Survey among Occupants of Traditional and Modern Buildings," Energy & Buildings 42, no. 11 (2010): 80. 
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expertise from outside. Enhancing opportunities for people to participate in shaping of their own 
environment, including the decision-making, design and construction phases, is critical to ensuring 
that the strategies offered are ‗in line with cultural and social values of the society that is intended 
for, to make sure that people accept the developments, car[e] for the built environment and ensur[e] 
[its] longevity.‘9 Training and educating villagers is of fundamental importance in order to make
them ‗aware that their knowledge bears an ethical imperative to act.‘10 The government can pursue
a dissemination strategy through ethnic and locally based primary school education that adds 
vernacular dialect lessons, brings elders to schools to share cultural knowledge and encourages 
students to discuss their cultural heritage with family members. As discussed in Chapter 8, most 
residents in both villages realise the importance of the relationship between themselves, the 
Diaojiaolou houses and their culture. It is thus very important to translate the cultural pride into 
immediate action, by safeguarding the villages and passing the local wisdom to the next generation 
of villagers to ensure the sustainability of villages into the future.  
In summary, the cooperation and efforts of multiple partnerships are vital to the process of 
preserving, managing and developing the villages. The various stakeholders, including governments, 
academic institutions, NGOs and villagers will need to assume different roles to assist in this 
process. Furthermore, the village is not a static entity, but a dynamic one that undergoes constant 
change. Therefore, conserving and developing the villages will need to continue. 
 Recommendations in the strategy framework 9.4
This section presents some key recommendations regarding the best plan for the future of rural 
villages and their vernacular houses. The aim of this section is to facilitate the research into an 
action plan, emphasising the need to act and thus contribute to the ongoing programs for sustaining 
Diaojiaolou villages in SECQ. The recommendations are at both village scale and individual house 
scale. The first part comprises subsections 9.4.1–9.4.3, with recommendations for maintaining the 
social and architectural integrity of the villages, as well as the villagers‘ feelings of belonging to a 
community with a specific identity. Aiming to maintain integrity while adapting to changing 
societal conditions, the sustainable development of these villages seeks a balance ‗between the 
human systems on the one hand, the built environment on the other, [and] has chances to be 
integrated into the village life.‘11 The second part comprises subsections 9.4.4–9.4.9, focusing on
9 Brian Edwards and David Turrent, Sustainable Housing: Principles and Practice (New York: Taylor and Francis, 2000), 11. 
10 Pinijvarasin, "Experiences of Well-Being in Thai Vernacular Houses," 246. 
11 Heidi Dumreicher, "Chinese Villages and Their Sustainable Future: The European Union-China-Research Project 'Success'," 
Journal of Environmental Management [H.W.Wilson—SSA] 87, no. 2 (2008): 213. 
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rehabilitating existing traditional timber houses. The material and texture, design and form, and 
traditions and techniques of extant Diaojiaolou houses is retained through their continued use. 
Maintenance and repairs based on the principle of minimum fabric loss will assist in ensuring the 
ongoing significance of the houses and enhance its longevity, as well as contribute to improving 
energy efficiency and sustainability performance.
12
 Some speculative considerations about
strategies for the most urgent need to sustain the houses and ideas are also presented. 
9.4.1 Reuse the empty house and collective ownership 
The first and foremost principle is to conserve the physical heritage of the intact villages, avoiding 
destruction, and to bring empty and redundant houses back into use. With the de-population trend 
related to urbanisation, there are some buildings left empty or unused inside SECQ villages. As 
demonstrated in Chapter 8, there are already unused houses in the investigated villages and it is 
reasonable to expect that; houses like DZ-1, DZ-5, and YY-1might be abandoned when the senior 
residents pass away or move to cities, where the younger generations have settled.  In order to 
maintain and safeguard these vernacular buildings, the village committees could take on a 
maintenance role for historic preservation, and co-own or lease the vacated houses to balance 
housing needs inside the villages. This could solve the crowded living conditions in some houses 
like DZ-2 and YY-9, and in the meantime it provides opportunities to involve more villagers to 
participate in rural tourism businesses. Additionally, the vacated houses could function or be 
refurnished differently according to their locations, building conditions and available resources 
produced by the house owners. Potential uses might include: a museum of local history, 
administration of adult education and training, retirement home, and bed and breakfast. The whole 
village could be planned systematically to reuse all the existing properties.  
Even though the current practice and property laws protect the property ownership of vernacular 
houses, it is necessary for local governments or village committees to be able to keep vernacular 
houses in good condition and prolong useful life. An example reported by the village contact in 
Yanyuan Village is that, the residents of YY-1 are now taking care of and refurbishing the house 
behind their own house which belongs to the male owner‘s brother. Since the brother and his family 
have been re-settled in the city and the house is almost left abandoned, the residents of YY-1 have 
refurbished this house and run a bed and breakfast to accommodate tourists. This case actually 
shows the villagers‘ awareness of reusing the unused houses. A number of walking trails connecting 
the scenic parts of the valley and hills in Yanyuan, together with narrow roads leading to traditional 
12 Suhr and Hunt, Old House Eco Handbook: A Practical Guide to Retrofitting for Energy-Efficiency & Sustainability, 10. 
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buildings used as museums, restaurants and other service areas could be utilised as important 
components of the rural tourism.  
Three major advantages of reusing the empty houses are as follows: 1)  this reuse of houses actually 
embraces two intentions—it conserves the physical heritage of the villages and the wholeness of 
neighbourhood character and revitalises the existing houses by introducing new activities and 
functions according to the needs of village development; 2) it saves the land, money and resources 
to build new houses and also satisfies other needs, such as accommodating households with 
growing family members or create communal facilities like shops, nursing homes or communal 
bathrooms; 3) it is important for maintaining neighbourhood character and morale.  
Neighbourhoods could be strengthened by providing collectively owned facilities that meet the 
needs of individual households, while also creating more social contact between households.
13
 The
clan-based system of rural villages and long-term, good neighbourhood relationships might provide 
preconditions for introducing collective ownership. Communal facilities are an effective way of 
offering convenience to villagers and visitors, and can be more energy and water efficient than each 
household having individual facilities. They can maintain villagers‘ ties in the face of middle-aged 
residents moving to cities. For example, a communal laundry shop, freezer or bathhouse could not 
only satisfy those households that cannot afford their own bathrooms, washing machines and 
refrigerators, but also increase the opportunity for socialising in the village. As is revealed by 
Chapter 7, some households cannot afford their own hot water system, bathroom and a refrigerator, 
and, therefore, communal facilities can serve those people more economically. Shared amenities 
and facilities can create new opportunities to connect the villagers in the traditional neighbourhood 
while at the same time improving their living standards. In the existing houses, no wastewater 
recycling system has been installed because the villagers cannot afford it. A communal laundry 
shop and bathhouse could ensure the collection of wastewater and improve the energy consumption 
and efficiency of disposal and recycling. The communal facilities could be run by the village 
committee and operate on a ‗user pays‘ basis.  
13 Rovers and Klinckenberg, Sustainable Housing Projects: Implementing a Conceptual Approach, 9. 
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9.4.2 Create job opportunities through new industries—rural tourism and aged care in the 
villages 
As stated in Chapter 8, the migration of rural residents for work has altered traditional living 
patterns in the villages and weakened social relationships in the rural community. Rural tourism and 
aged care are proposed as strategies to create job opportunities, increase villagers‘ incomes and 
attract residents of working age to stay in the villages.  
The traditional Tujia villages in SECQ, with their rich ecological and cultural resources, suit the 
selection of cultural distinction most desired by the Chinese Government for rural tourism purposes, 
being ―isolated, poverty-stricken‖ ethnic villages that ―have been almost cut off from the modern 
civilization.‖14 The rise of the middle class in China in recent years has created great opportunities
and potential for rural tourism, called Nongjiale in Chinese. Culturally, rural tourism is a strategy 
proposed in Chinese ethnic villages to bring ethnic minorities into mainstream economic 
development and incorporate the cultures of marginalised groups into the national diverse heritage 
to promote cultural diversity and a harmonious multiethnic state.
15
 William Nitzky has found that
ethnic tourism can often be promoted as a ―dynamic movement‖ to strengthen people‘s sense of 
place, and that offers a setting where cultural and place identity has been created, based on his case 
studies of Miao ethnic villages in Guizhou.
16
 Moreover, tourism can reinvigorate traditional
festivals and ethnic culture, as well as strengthen the social cohesion by attracting villagers‘ to stay 
in their vernacular settlements.
17
 As reported by the villagers in the two studied villages in 2015,
18
rural tourism is taking place, as shown in FIGURE 9.1. Dazhai village has brought back traditional 
dances, parades and other activities during the gannian festival—the Chinese New Year of Tujia 
ethnicity—in association with the Photography Association of Xiushan. The association encouraged 
its members to visit Dazhai, and held a competition for photos of the village. Publishing the photos 
could let more visitors find out about this village and attract them to come. Villagers reported that 
more traditional events will be reinvigorated over the years to attract more visitors. It is evident that 
there are crowds of visitors and villagers in the photo of Dazhai in FIGURE 9.1, which is very 
different from the quiet and underpopulated scenes the author witnessed during fieldwork. In 
Tianjiagou, extensions have been added to existing Diaojiaolou houses and a new vernacular house 
has been built, catering for visitors‘ homestays and serving home-grown and stove-cooked food.19
14 Donghai Su, Papers of the 2005 International Ecomuseum Forum: Communication and Exploration (Guizhou, China 2006), 5. 
15 William Nitzky, "Mediating Heritage Preservation and Rural Development: Ecomuseum Development in China," Urban 
Anthropology 41, no. 2‒4 (2012): 369‒70. 
16 Peter Davis, Ecomuseums: A Sense of Place, vol. 2 (New York; London: Continuum, 2010). 
17 Ibid., 246. 
18 Communication with Zongxian Huang, 23 February 2015. 
19 This information was given by Fei Ge, a local photographer who visited this village on 4 April 2015. 
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In order to properly develop rural tourism in these villages, there might be more issues that need to 
be carefully dealt with. Firstly, professional marketing skills are necessary to develop tourism 
activities based on the resources in the villages, like the ethnic festival revival, photography 
competition and other arts exhibitions. Villagers should be trained in these skills to ensure the 
sustainability of the operation. Skills in the village would ensure the presence of the village‘s tourist 
attractions is maintained in public and social media. Performance of intangible culture can be 
incorporated in the tourism to attract more people. Secondly, extensive tourism activities may 
impact on the lifestyle and natural environment of the local communities. Some residents dependent 
on rural growing produce may shift the focus of their agricultural lifestyle to support tourism 
through, for example, marketing their goods for tourists, developing farm visits for city-based 
children, or setting up cooking schools based on local produce and customs. Such activities avoid 
over-commercialisation. Balancing tourism development and traditional lifestyle conservation is 
critical to both the sustainability of the village and of the tourism itself, since the attraction lies in 
the authenticity of the village‘s environment and customs.  
Eco-tourism is another option for the villages. The uncontaminated natural environment and 
farming practices of traditional villages are well situated to provide rustic escapes—they serve 
organic food sourced from their own fields or yards. Concerns about health in heavily polluted 
cities makes rural tourism attractive to urban dwellers who seek clean water and fresh air. For 
example, lush green valleys can provide opportunities for guided mountain hikes (see FIGURE 9.2). 
Traditional small-scale rural farming has become an important selling point for rural tourism—
villagers serve home-grown vegetables and grains, as well as free-range sheep, chicken, buffalo, 
ducks and pigs. Currently the free-range chicken and pigs raised in the Yanyuan Village are packed 
by professional companies and then sold as organic food to more developed provinces in China, like 
Guangdong and Shanghai. With the development of the rural tourism, the local produces can be 
consumed locally by the tourists. In this way, valuable agricultural land and traditional agrarian 
industries—including cropping, animal husbandry, forestry, and horticulture—can be well protected 
and widely encouraged.
20
 In addition, ‗home-grown produce free from pesticides and fertilizers
used in industrial-scale farms‘ is particularly attractive.21 The largest E-commerce trading group in
China, Alibaba, has launched a program through which ‗farmers in the countryside can rent spare 
farmland to urban consumers, contract with them to grow whatever viable crops‘ and then ship 
them the harvest goods.
22
 This guarantees the safety and transparency of food production and
20 Baoren Su, "Rural Tourism in China," Tourism Management 32, no. 6 (2011): 1438. 
21 Jim Erickson and Susan Wang, "Urban Chinese Grow Produce by Proxy Via Unusual Juhuasuan Project," Alizila, July 3, 
2014.http://www.alizila.com/urban-chinese-grow-produce-proxy-unusual-juhuasuan-project. 
22 Ibid. 
305 
increases farmers‘ income.23 Dazhai village has an internet connection in several homes,
guaranteeing the village‘s potential to join the Alibaba program. In Yanyuan, the internet 
connection is too expensive for each home, but a communal internet can be used to address a future 
need for it. The eco-tourism is aligned with the preservation of natural environment and traditional 
way of life in these villages. Heritage tourism can be implemented together with eco-tourism to 
balance the exploitation of tangible heritage and natural environment. 
These villages can be used to provide aged care homes for ageing residents in their own and nearby 
villages, particularly for the Tujia people. The ageing population is recognised as an issue in rural 
China in Chapter 1, and rural villages are following this trend. With a pleasant natural environment 
and the authentic ethnic communities with which they are familiar, these villages offer a new model 
for dealing with aged care challenges and addressing the shortage of formal aged care in remote 
villages, as stated in section 2.4. Most current houses have residents over 60 years old, and the 
houses such as DZ-5 are easily adapted to be more suitable for the elders. If well adapted with more 
facilities aiding the elderly or infirm, these houses can be continually used in retirement and to 
accommodate other senior villagers when houses become abandoned. According to the interviews, 
the aged residents are strongly attached to their native villages, since they have spent almost all 
their life here. Instead of moving to the cities and living with their children, they prefer to stay in 
the villages that they are more familiar with. The adaptation for ageing care can both improve the 
life standards of the aged residents and vitalise the aged care industry in the villages. 
23 Ibid. 
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FIGURE 9.1 Rural tourism in Dazhai and Yanyuan villages. a) Top: a photography competition was held during the 
traditional gan nian festival in Dazhai; b) Bottom: an extension of a Diaojiaolou house under construction to cater for 
visitors with the development of rural tourism in Yanyuan village.  
Photo: Zongxian Huang, 2015. 
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FIGURE 9.2 The wandering mountains and uncontaminated environment around Yanyuan village. 
Photo: Author, 2012. 
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9.4.3 Sympathetic construction with existing context 
The visual and environmental impact of new infrastructure or architecture in the villages needs to 
be minimised. In the investigated villages, the villagers have established a growing awareness of 
heritage conservation, including conserving their original timber houses and agreeing not to build 
new brick houses. In Dazhai, an existing new house has a masonry structure cladding with timber in 
order to fit its environment (see FIGURE 9.3).
24
 This demonstrates a good outcome for the
agreement to retain traditional house styles.  
If new infrastructure or buildings are needed, such as more accommodation or catering space for 
rural tourism or aged care, new constructions must correspond with the natural landscape and 
settlement texture of traditional Diaojiaolou settlement arrangements. Plans for new roads and 
allotments must follow the natural landform and system, including natural drainage flows and 
remnant vegetation, in order to reflect the traditional character of the place and minimise impacts 
that could lead to erosion or cutting and filling. New architecture sympathetic to SECQ‘s 
subtropical climate is important for creating a more sustainable built form and lifestyles that require 
less energy use, and for providing more affordable living. It is important to build houses along a 
natural slope with optimal south-facing orientation where possible. The distances between houses 
should ensure desirable solar access, views and natural ventilation, which can reduce heat gains in 
hot seasons and reduce heat loss in cooler seasons. 
FIGURE 9.3 Sympathetic construction in Dazhai Village 
Photo: Author, 2012. 
24 This is based on a conversation with the one house owner who was not involved in the author‘s interviews. 
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Spatial strategies to incorporate and develop the symbolic dimension in new residential 
development are significant for social and cultural sustainability of village, which retains the 
collective memory of the traditional community. Luna Khirfan contends that ―the spatial spirit 
becomes symbolic but free from nostalgia, contemporary but continuing from the past, collective 
but respectful of the individual, distinctively local but inclusive of the diverse.‖25 In any new
development, key spatial characteristics need to be reinterpreted in the symbolic dimension, 
including the openness of the houses, communications with street and natural environment, partly 
raised floor level and the pitched gable-ended roof forms and overhanging eaves. The single-room 
depth of the Diaojiaolou house can be replicated in new houses if needed, which facilitates natural 
ventilation and dual aspects. When combined with the small garden for every household, this 
increases communications and interesting contacts along the circulation inside the buildings. With 
the changes of the behaviour settings of the residents that are highly bounded to the culture changes 
and human aspirations‘ changes over time, the plan layout might be adjusted in the new house to 
better suit the improved living standards and hygienic requirements, and therefore more rooms such 
as interior toilet, bathroom and modern kitchen might be needed. In terms of the external 
appearance of the new buildings, pastiche through reinterpreting the stylistic elements and 
materiality is recommended instead of simply replication, and the new design has to avoid a total 
break from the precedents. A vernacular architectural vocabulary is reinterpreted and tailored to suit 
new materials in a transformed manner. As modern materials and construction technics have 
become more efficient and economic nowadays, some of the traditional materials might be replaced 
with new or imported materials. For example, the manually laid terracotta roofs are both 
economically and ecologically unsustainable, because the traditional way to produce terracotta roof 
tiles are expansive and uses a large amount of earth, and therefore the traditional roof tiles can be 
replaced with massively produced material like hollow bricks or corrugated aluminium made in 
similar forms. The pitch of the roof and its overhanging are important visual connections to the past 
that have to be kept, but the timber frame structure can be optimised to ensure that the components 
are feasible for massive production. Other decorations could be inherited partly in the new design or 
simplified as symbols, such as the fenestration forms. 
Conclusively, if any new building needs to be built, the new construction has to be sympathetic with 
the original settlement layout, the relationship with the neighbourhood and natural environment. 
25 Luna Khirfan, "Traces on the Palimpsest: Heritage and the Urban Forms of Athens and Alexandria," Cities 27, no. 5 (2010): 324. 
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9.4.4 Inspect and restore the existing defects of the timber components and fire protection 
Diaojiaolou houses are made mainly of simply treated timber, with tung oil used as a preservative 
and no paint on the surface; wood decay is caused by climatic factor impacts, animal attacks, fungi 
and insects as the materials age. Routine inspections and maintenance are required to restore 
defective components and keep the houses in good condition. The rotted or broken timber 
components of existing houses should be repaired or replaced. There are two kinds of methods for 
dealing with rot-damaged timber according to the size of the damaged area. For a large area of rot 
damage, it is best to cut out the damaged material and replace it with a new section of timber. This 
is the kind of repair that villagers can do themselves. An alternative is that small areas of damage 
can be fixed by pouring epoxy resin on the rotted area until it is saturated. House components must 
be meticulously diagnosed and inspected, and villagers can perform a simple replacement or repair 
of timber boards for cracked or missing roof tiles themselves. However, if there are structural issues 
such as deformed joinery components or posts, residents might need to work with traditional 
woodcrafters or professional technicians to strengthen the timber framing.  
Fire protection is another consideration for existing timber houses, since the timber used to build 
them is highly flammable, with no treatment to improve its fire resistance. Additionally, the 
proximity between houses means that fire can spread easily to neighbouring houses and cause more 
damage. This is evident from cases where Diaojiaolou villages have suffered seriously from fires. In 
2014, a fire engulfed an ancient town full of timber houses in Lijiang, Yunnan, and a Miao 
Diaojiaolou village in Guizhou also burned down in a fire. The suggestion for fire safety in the 
villages is to keep fire extinguishers in houses. Smoke detectors are also recommended to ensure 
occupants‘ safety, so they can evacuate in case of a fire. 
9.4.5 Incorporate building envelope insulation 
The external and internal walls of Diaojiaolou houses are made of 20 mm thick single-layered solid 
timber boards, and there are many gaps between boards that are not glued or nailed. According to 
subsection 8.8, the external walls are not able to provide indoor thermal comfort and these gaps 
make the houses drafty and cold, thus, insulation should be added to improve thermal efficiency. It 
is preferable to add insulation materials to internal surfaces to reduce the visual impact it has on the 
building.  
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The best approach would be to add cavity wall insulation in every room. More criteria are needed 
when choosing a particular insulation material from a varied palette. For example, breathability is 
an important consideration of the selected insulation material, which allows the release of moisture 
and reduces the risk of timber decay caused by trapped moisture. Local natural materials such as 
reed, timber and straw are preferable because they are cost effective, low embodied, environmental 
friendly and easily acquired and work in the villages. Straw is a natural by-product of harvesting or 
processing crops, and rice straw is especially abundant in the studied villages because rice is a 
staple. It has good insulation properties, and creates good fire resistance when mixed with plaster.
26
This insulation can be added to the ceilings as well. However, this approach is costly and might not 
be affordable for every household. One solution for this issue is to add this insulation room by room, 
starting with the most frequently used rooms. 
Another simpler and cheaper option for those households that cannot afford cavity wall insulations 
is to use removable curtains and shutters to reduce heat loss and heat gain and improve thermal 
comfort. The use of a thick curtain has been proven to offer good insulation.
27
 The curtain needs be
hemmed in-situ from ceiling to floor (and must touch the floor) to reduce heat loss and avoid air 
leakage.
28
 A light-coloured curtain can improve the reflective capability of the internal house
surface, working together with the enlarged window areas to increase room brightness. In addition, 
a curtain can replace the tarpaulin or white paper lining that was commonly seen during the field 
trip covering the cavities between timber boards in exterior walls. Modern sarkings and vapour 
barriers are not recommended here because: 1) the materials are costly for the villagers, and there 
are no local products that can be used as substitutes; 2) if the materials are not properly installed, 
the trapped moisture can change the breathability of the original envelope and accelerate their decay. 
9.4.6 Improve the performance of floors 
The floors of the houses were reported to have a large impact on their interior comfort, and simple 
measures can improve their current performance. The interviewees in Dazhai commented on the 
good performance of their timber floors—therefore, a raised timber floor is recommended for 
habitable rooms with earth or concrete floors. Raised timber floors perform well in terms of 
preventing rising vapour from compacted earth or concrete through the ventilation beneath, and 
improving the comfort of walking with bare feet. 
26 Jolanta Vėjelienė, "Processed Straw as Effective Thermal Insulation for Building Envelope Constructions," Engineering Structures 
and Technologies 4, no. 3 (2012): 96; Stephen Peter Vardy, "Structural Behaviour of Plastered Straw Bale Assemblies under 
Concentric and Eccentric Loading" (PhD Thesis, Queen‘s University 2009), 5. 
27 Suhr and Hunt, Old House Eco Handbook: A Practical Guide to Retrofitting for Energy-Efficiency & Sustainability, 80. 
28 Ibid., 80‒1. 
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In kitchens, dampness from floors has been recognised as an issue. To deal with this, bricks laid on 
a membrane are recommended to reduce dampness. The open fireplaces in some houses need to be 
preserved for cultural reasons. 
9.4.7 Glaze windows and doors properly 
Windows are important components that must be fixed in the existing houses, since not all window 
lattices are properly glazed. Insufficient natural light due to translucent tarpaulin glazing and 
window size was also noticed and reported during interviews. The window lattice is an important 
façade decoration, and is essential for maintaining the houses‘ historic integrity. Glazed, timber-
framed casement windows should be installed inside, opening inwards, and flyscreen are needed for 
doors and windows the keep the insects out in summer. In addition, in order to introduce more 
natural light, glazed doors are recommended for light and ventilation—timber-framed, two-hinged 
doors should be added. They should be translucent and double-glazed, letting in light, protecting 
privacy and providing insulation in winter. Bamboo blinds are suggested for blocking direct 
sunshine in summer, considering the abundance of bamboo forests; these could be made locally. It 
is also necessary to adapt rear doors, since most of the windows on rear walls are sealed with paper 
to keep warm in winter.  
9.4.8 Increase flexibility of the houses 
The seasonally changing living patterns of residents require flexibility to accommodate returnee 
residents in holiday season or visitors for rural tourism within the houses. Restoring unused attic 
space used in bedrooms is recommended as a more land-saving and economic method than 
extending the houses by occupying more land. Dormer windows on rear walls can be added to let in 
more natural light. The same insulation used for external walls can added to roofs to avoid rain 
penetration, vapour and unwanted heat in summer. Translucent sliding pivot partitions can be used 
to divide bedrooms during holiday season, which provides privacy but allows light penetrating.  
9.4.9 Improve cooking stoves and other appliances 
Electricity and solid fuels are the main energy source in the villages. Stoves are the major cooking 
device and should be retained for economic and cultural considerations, as well as the open 
fireplaces in some houses. Economically, solid fuels are much cheaper, so are used by the poorer 
rural households that cannot depend on expensive electricity for their major heating and cooking 
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energy, as well as ‗more costly stoves and delivery infrastructure.‘29 The cooking and heating
method that uses solid fuels is culturally important to the villagers and attractive to the urban 
visitors, as it is a component of rural tourism.  
Improving the stoves is necessary in order to reduce the indoor air pollution related to solid fuels. 
To do this, a cover should be added to the feed opening of a stove, which can stop smoke entering 
the rooms and improve combustion efficiency. Chimneys should be installed to properly vent 
smoke and exhausts; mechanical exhaust fans are also helpful.  
Switching to clean energy alternatives is the best choice for reducing the smoke and exhaust 
produced from burning biomass, but the excessive cost of this could limit its implementation. 
Additionally, this region is not as richly endowed with alternative energy sources such as solar and 
advanced fuels. 
The United Nations Development Programme (UNDP) identifies biogas as one of the main 
sustainable sources of rural energy supply.
30
 A small-holder biogas digester in individual
households could be a green and economic solution. Anaerobic digestion is suitable for household 
grazing animals, because the excreta of at least three pigs is needed as feedstock.
31
 Many
households fulfil this requirement, particularly considering the annual pig roast tradition of the 
Tujia people and the rural tourism and farming strategies discussed earlier. The slurry produced in 
the process is a clean substitute for untreated excreta from latrines. However, households that do not 
run small-holder husbandry, such as single-person households, a waterless composting toilet is 
recommended, as it uses no water and minimal energy to treat human excreta hygienically, and can 
transfer it into usable compost for farming production.
32
More energy-efficient lamps can be used in place of incandescent lamps to save energy. Higher 
rated energy-efficiency and water-saving appliances, rainwater harvesting systems and solar panels 
are useful for resource and energy saving, but these must be adopted according to what different 
households can afford. In summary, careful investigation of all possible options—based on informal 
expert opinions—should be considered before deciding on an appropriate solution.  
29 World Bank, "China—Accelerating Household Access to Clean Cooking and Heating," in East Asia and Pacific Clean Stove 
Initiative Series (Washington DC: World Bank, 2013), xi. 
30 Vijay Modi et al., "Energy Services for the Millennium Development Goals" (New York: Energy Sector Management Assistance 
Programme, United Nations Development Programme, UN Millennium Project, and World Bank, 2005), 2. 
31 Luc J. Christiaensen and Rasmus Heltberg, Greening China's Rural Energy: New Insights on the Potential of Smallholder Biogas, 
vol. 6102 (Washington, DC: World Bank, 2012), 6. 
32 Paola Sassi, Strategies for Sustainable Architecture (New York: Taylor & Francis, 2006), 260. 
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 Future research 9.5
There are four considerations for future research: 
Firstly, the feasibility of the developed recommendations and strategies for housing and village 
development need to be tested and examined in future practices. The recommendations are based on 
research, but there are other complexities that the research has not covered regarding their 
implementation. Applying these recommendations could lead to a new set of problems, such as 
specific solutions needed to suit the various conditions among the villages and different residents‘ 
preferences among the households. For example, a house occupied by an aged person will have 
different requirements from that occupied by a young resident, and the expectations of an 
intergenerational household will differ from those of a nuclear family. In addition, different villages 
have similar strengths and desires for the future development. An actual demonstration project in 
one of the SECQ villages, is needed to investigate deeply the related issues, such as affordability 
issues, the practicality of rural tourism and specific technics used to restore the existing vernacular 
houses. 
Secondly, future work can be narrowed down to focus on particular aspects or principles embodied 
in the overall development recommendations produced in this thesis. Specialists can then optimise 
pertinent measures and solutions, such as effective ways of training villagers in building technology 
and sustainable living, more innovative technical solutions for insulation and measuring cost and 
benefit implications following improvements. In addition, other factors could impact the project‘s 
implementation that are beyond the scope of this thesis, such as multi-level government legislation, 
a detailed cost analysis and the impact of village development on the local ecosystem and natural 
environment.  
Thirdly, this thesis adopts a mainly qualitative study to understand occupants‘ perceptions without 
quantitative analysis using instrumental measurement of thermal indicators or metrics. Future 
studies could extend the study of existing Diaojiaolou houses through collecting data via onsite 
measurement of thermal indicators in different seasons and using simulation models to quantify 
indoor environments and occupants‘ thermal comfort. A combination of quantitative and qualitative 
methods can provide yet more understanding of occupants‘ post-occupancy satisfaction and 
adaptive thermal comfort, and the success of any changes made to the houses. 
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Fourthly, although this thesis focuses on conserving and improving existing houses and villages, its 
detailed discussion and analysis of traditional Diaojiaolou houses can offer valuable lessons and 
inspiration for architects and other practitioners who design new houses in this region. With 
reference to the building precedents of Diaojiaolou houses, they can extract and reinterpret 
traditional elements based on an understanding of these dwellings, including passive climatic 
strategies and spatial arrangements in new houses in the region.  
 Conclusion 9.6
The aim of this research has been to understand, conserve and provide viable recommendations to 
improve existing Diaojiaolou houses and settlements in traditional Diaojiaolou villages of SECQ. 
The present study has fulfilled this aim, as summarised below.  
Firstly, the study has confirmed that, accompanying the changes in a wide range of external 
factors—such as climate, social structure and the rapidly altering economic context—Diaojiaolou 
houses and SECQ villages are inevitably changing. This has been dramatically accelerated by 
urbanisation and modernisation in recent years. Evidence of the impact of this can be found in 
several aspects, including modifications to original houses with imported materials (such as 
concrete, concrete block and tiles) instead of local materials, the introduction of modern furniture 
and appliances and the decline of public space within villages. The conflict between tradition and 
modernisation is now challenging intact vernacular villages in SECQ, leading to rapidly vanishing 
intact villages, the destruction of traditional settlement layouts and dissonance of new development. 
The land-based livelihoods and social relationships developed in ethnic communities are 
increasingly threatened and alienated by the urban world and the transformation of values. 
Replacing and altering the appearance of traditional houses in intact rural villages poses questions 
of appropriateness and sustainability, which calls for attention from local government and 
professional architects in the hope of producing viable ideas for conserving and improving the rural 
environment.  
Secondly, the thesis has recognised the urgent need to conserve vernacular Diaojiaolou houses and 
villages in remote SECQ. The thesis proffers a comprehensive conservation and development 
program to conserve the integration of tangible and intangible components in the extant villages, as 
well as reinvigorating the villages through the multiple aforementioned strategies. These vernacular 
villages in idyllic scenery integrated with their mountainous landscapes are rooted in the traditional 
social structure of small-holder farmers, the villages‘ ethical cultures and their particular natural 
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environments. Thus, a culturally and environmentally sensitive method, such as the strategy 
framework given, tackles the preservation of a living landscape with rich natural and cultural 
resources, ensuring that the distinct historic vernacular landscapes and their important values can 
continue to tie community members together in their pursuit of local sustainable development.  
The documentation and analysis of 25 houses in Dazhai and Yanyuan villages has identified that the 
existing houses do not fully satisfy their occupants‘ needs regarding thermal comfort and 
contemporary standards for fire and building safety, hygiene and sanitation. In this sense, rather 
than preserving the houses and villages as static entities, controlled changes are needed to maintain 
their embodied social and cultural values as well as improve their living environments and 
ultimately promote the sustainable development of rural villages. As stated by Fulong Wu, a leading 
urban researcher of rural China, rural village improvement ‗needs to be carried out while at the 
same time preserving the architectural heritage, the historical and cultural legacy and maintaining 
existing social network structures and spatial patterns.‘33 The recommendations produced in this
thesis are not only for preserving the physical configurations of existing villages, but also for 
generating local residents‘ awareness and pride in their cultural values, local craftsmanship, 
economic and socially viable strategies that support strong participative communities and address 
the living needs of local residents. There are social changes in these villages, such old people living 
in the villages and absent parents of children who live at least part of the time with their 
grandparents. These pose challenges to the existing fabric of the villages which were not originally 
built to facilitate this social and familial arrangement. 
A third product of this research is a reference for conserving and improving the merits of traditional 
villages in response to the four aspects of sustainability in SECQ, and to make their living 
environments not only more liveable physically, but also socially, culturally and environmentally. 
The review of current sustainable housing policies in China demonstrates that they largely focus on 
environmental aspects, with insufficient consideration of economic, social and cultural aspects. The 
proposed strategy framework for sustainable housing underpins a holistic approach to sustainability 
by giving equal consideration to social, cultural, economic and environmental dimensions. 
Moreover, the diminishing stock of vernacular architecture and settlements is a widespread issue 
engaging rural villages in China. This SECQ-based research has national implications for 
promoting the ecological and socioeconomic sustainability of rural areas in other parts of China, 
which are also experiencing increasing rural out-migration and a rapid urbanisation process. 
33 Fulong Wu, Fangzhu Zhang, and Chris Webster, "Informality and the Development and Demolition of Urban Villages in the 
Chinese Peri-Urban Area," Urban Studies 50, no. 10 (2013): 159. 
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Thousands of vernacular villages in China are all facing significant challenges similar to those 
experienced in Dazhai and Yanyuan. Urbanisation, resources pollution, the departure of working-
age adults to cities, environmental degradation and encroachment upon rural land have exacerbated 
the need to conserve and develop rural villages, and have made it increasingly difficult to achieve 
housing targets in a socially and environmentally sustainable manner. This thesis contributes to a 
comprehensive understanding of the real qualities of traditional rural living environments in 
Chinese rural villages; it also calls on architects, planners and government agencies to retain 
building and urban design traditions in other traditional rural villages.  
Fourthly, the villages researched in this thesis can be used to demonstrate a project of sustainable 
development in a traditional village. Constructing a demonstration project can reduce ambiguities 
and conflicts within the design execution and translate conceptual knowledge into action observable 
by house owners and rural communities. Demonstration projects are effective tools for showing the 
government and residents the features and benefits of environmentally sustainable rehabilitation 
that responds to traditional conditions and lifestyle. The methodology developed in this thesis can 
be tested in other Chinese villages. The prototypes developed present a suite of solutions that can be 
adopted to suit a variety of sites (with minor modifications). They include a common emphasis on 
enhancing the integration between indoor and outdoor living, place as much importance on 
landscapes as on dwellings and propose efficiently restoring houses using a timber construction 
system to encapsulate these ideas of improvement.  
Fifthly, this research has identified that current policies are not effective, yet changes from the 
ground level can make a difference. The government at all levels has not taken sufficient strides to 
meaningfully realise their ambitions for policies in rural areas, especially ethnic villages. As 
discussed in Chapter 2, rural residents have not equally enjoyed the dividends of Chinese prosperity, 
since they experience more environmental burdens and enjoy fewer environmental facilities, such 
as lack of mains sewers and waste management systems, particularly in remote and ethnic villages. 
Far too little has been achieved towards pursuing sustainable development in rural China, and the 
gaps between urban and rural areas have become wider. In addition, community participation is 
highly encouraged in the development process the author proposes in this thesis. It is hoped that 
through this process, residents will be encouraged to consciously build and maintain traditional 
villages. The government is generally slow to respond to changing villagers‘ desires, and villagers‘ 
efforts are needed to gain a better understanding of the challenges they face, and to identify 
successful lessons from existing practice which is viable to future programs promoting village 
development. Strong governmental commitment is required to aid sustainable village development. 
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Finally, by integrating the conservation of Diaojiaolou houses into broader programs, such as 
energy efficiency and conservation program and poverty alleviation, is an effective method to raise 
awareness campaigns of multiple tasks and generate co-benefits. 
In sum, the problems with rural villages in China are now being recognised as requiring urgent 
action due to rapid social changes, marked demographics shifts and the faster than ever urbanisation. 
The countryside‘s functional, social and cultural roles can never be replaced by cities. Therefore, 
preserving and improving these villages must be carried out immediately before they disappear—
they are an invaluable cultural resource.
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